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Abstract 
As incomes in China have grown, their consumption bundles of food products have changed.  Through the use of 
quadratic and linear Almost Ideal Demand Systems for official Chinese governmental provincial panel-data, this 
thesis examines consumer demand for various food products in rural and urban areas in China from 1995 to 2011.  
Additionally, a survey was handed out to university students in Shanghai and Beijing in order to complement the 
official data, and to make comparisons. Results for Chinese urban areas show that food consumption bundles are 
changing towards less staple goods and more meat, fruit, and vegetable consumption. While for rural areas, staple 
food consumption still dominates, however, results are less certain due to unreliable data. The survey mostly 
supported the findings from the official data, and also gave additional information such as indicating increasing 
consumption of non-traditional food products, such as dairy and fast-food.   
Keywords: Food Consumption, China, Increasing Incomes, QUAIDS Model, LAIDS Model, Health, Environmental 
Sustainability  
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1. Introduction 
 
Since 1978, per capita income in urban and rural areas in China has increased roughly 6- 
and 5-fold, respectively, after inflation is taken into account (China N. B., 2012).  As disposable 
income has risen in China, this may transform Chinese consumption bundles for food products.  
Furthermore, shifting consumption patterns may put an increasing strain on environmental 
resources, as well as having impacts on health.  It becomes more important to understand how 
consumption is preferred with economic development, as greater parts of the world’s increasing 
population gets access to higher living standards.  In order to investigate this, China serves as a 
good case study considering its size and hence global importance.   
In this paper, provincial data from Chinese Statistical Yearbooks from 1995 to 2012 is 
used for analysis on various food products.  Additionally, survey data was taken from a student 
population in three universities in China that supplies information on current levels of 
consumption and preferences for various goods.  Using the official provincial data, we can 
determine how rising income affects Chinese consumer demand for outlined food products.  
Additionally, we analyze descriptive statistics.  In section 1.2, background information will be 
provided to China’s rising incomes, appetites, and environmental and health implications of 
shifting consumption bundles.  In Section 2, consumer demand theory will be presented.  Section 
3 will present the methods that are employed in order to analyze the data, while section 4 will 
reveal our findings.  Lastly, section 5 will feature our concluding remarks from our research.   
The central research question we will explore is:   
Over the past seventeen years, how has China’s rising income affected their population’s 
consumption bundle for various food products?   
Two subtopics that will later be addressed are: 
Can expanding consumption bundles be alternatively explained by lower prices for food 
commodities as opposed to rising income?   
How does the evolving Chinese consumption bundle and current preference bundle 
correspond with studies on adverse health effects and environmental degradation? 
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1.2 Background 
In section 1.2.1, background will be provided on grain production and consumption in 
China, while potential health and environmental effects will be introduced in sections 1.2.2 and 
1.2.3, respectively.    
 
1.2.1 Grain Production and Consumption 
In recent history, the diet of the average Chinese citizen consisted of grains, legumes, and 
other vegetables.  According to a survey published by J.L.  Buck in 1930, less than 1% of energy 
derived from food in China was consumed from animal products.  This is a stark difference to 
the United States of America during the same period, in which 39.2% of food energy came from 
animal products (Buck, 1930).  Furthermore, as recently as in 1981, 94% of the calories that the 
average Chinese individual consumed was sourced from plant products (Naughton, 2007).  
However, consistent with the Engel Curves estimated by Tian et al, China’s demand for 
alternative food products has expanded their consumption bundles as incomes have risen (Tian & 
Zhou, 2005). 
However, China’s increased demand for food products higher in the food chain, such as 
animal protein, has resulted in an increased demand for grain inputs to feed livestock.  Lester 
Brown, author of Full Planet, Empty Plates, identifies two traditional reasons for increased grain 
demand.  The first is population growth, which is currently increasing the world population by 
approximately 219,000 people a day.  The second is the dietary movement up the food chain 
(Brown L. , 2012).  The consumption of meat products requires a relatively inefficient allocation 
of grain production to be employed as feed to raise livestock.  According to the Earth Policy 
Institute, cattle must be fed 7 pounds of grain in order to gain 1 pound to its weight.  For pigs, 
approximately 3.5 pounds of grain equates to 1 pound of weight gain.  For poultry, it is 
approximately 2.2 pounds of grain for 1 pound of weight gain, whereas fish are typically most 
efficient, needing less than 2 pounds of grain to gain an additional pound of weight (Roney & 
Larsen, 2013).  The Food and Agriculture Organization (FAO) of the United Nations estimates 
that by 2030, 50% of global cereals will be utilized for feed, while only 42% will be directly 
consumed.  Additionally, the FAO highlighted China’s contribution towards global livestock 
demand, noting that from 1989 to 1999, the global growth rate of livestock production was 2.0%.  
However, when China is excluded, the growth rate falls to 0.8% (Tian & Zhou, 2005).   
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Figure 1 
 
This indirect consumption of grain will require additional land and grain inputs to sustain 
demand.  In recent decades, China has increased its yield of rice fields to levels close to Japan.  
However, Japan has hit a ceiling in their yields, remaining at a constant rate for the last 17 years.  
Should China’s yields peak at levels of Japan, efficiency gains in yields will likely be hard to 
achieve, potentially causing prices to rise as supply cannot keep pace with the demand (Brown L. 
, 2012).   
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Figure 2 
 
Rising Chinese demand for food products will also extend to foreign markets in addition 
to China’s domestic supply.  Should domestic and global supplies of food production fall below 
the demand, prices of inputs and final food products will rise.  This will not only put strain on 
China, but the global population as well.  Lester Brown, author of Who Will Feed China, offers a 
pessimistic view of China’s rise in food demand.  He cites China’s decreasing cropland due to 
industrialization, diminishing returns to fertilizers, increasing population, and the fragility of 
irrigation water as factors that will strain China and the world.  He expects grain prices to rise 
above what many developing countries cannot afford, jeopardizing global food security (Brown, 
1995; Brown & Halweil, China's Water Shortage Could Shake World Food Security, 1998).  
Thus far, Brown’s cautions have partially come to reality.  Chinese grain production has seen 
continuous growth from 2004 to 2010, and feeds 22% of the global population with just 7% of 
global arable land (Shui & Veeck, 2012).  However, the global price of grain has increased by 
238% since 2003 as a result of the aforementioned population growth, elevated food chain 
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consumption, and recent governmental policies encouraging the production of biofuels (FAO 
Food Price Index, 2013; Brown L., 2012).  From 2005 to 2011, the growth of annual 
consumption of grains more than doubled (Brown L. , 2012).  Furthermore, the Earth Policy 
Institute projects China to consume more than three times as much grain as it does today in the 
year 2035 (Data Center - Food and Agriculture, 2013).  Although large-scale famines have not 
consequently occurred, it remains to be seen as to whether Brown’s forewarning may prove to be 
true in the coming decades. 
1.2.2 Health Effects 
Brown’s views are also plausible due to China’s continuing transition into urbanization.  
Approximately 49% of the Chinese population lived in rural areas in 2011, indicating that large-
scale urbanization will not slow down in the near future (Rural Population, The World Bank, 
2011).  Matthew Crabbe and Paul French note that as Chinese rural citizens urbanize, they 
reduce grain consumption, increase meat consumption, and are more likely to be surrounded by 
high calorie foods (French & Crabbe, 2010).  While this will increase the demand for grains used 
as feed for animal products, it also has major implications for Chinese consumers’ health.  While 
one might assume that rising income should lead to healthier nations as starvation is curbed and 
nutritious products are more accessible, this is not always the case.  With rising income, it seems 
that the demand for unhealthy foods rises with it.  China has experienced an alarming increase in 
preventable diseases linked to their shifting food consumption.  As the population is increasingly 
moving up the food chain and consuming fast food, ready-made meals, and soft drinks, obesity 
from this newfound lifestyle has beset the nation.  This is not a problem unique to China, 
however, as 25% of the world’s population is overweight (French & Crabbe, 2010).  Obesity can 
lead to a number of adverse health effects – increased rates of heart diseases, endocrine and 
metabolic diseases (which includes diabetes), and cerebrovascular diseases (conditions that 
affect blood flow to the brain), which hypertension (high blood pressure) can cause.  
Unfortunately, China has seen a sharp rise in these diseases in recent years, which will put 
China’s 2009-2011 healthcare reforms to the test in later years (Cerebrovascular Disease, 2010; 
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Clinical Guidelines on the Identification, Evaluation, and Treatment of Overweight and Obesity 
in Adults, 1998; Liu, Zhang, & Yang, 2012)
1
.   
From 2009 and 2010, 35.7% of adults in U.S.  were obese, while another 30% of the 
population was overweight (Ogden, Carroll, Kit, & Flegal, 2012; French & Crabbe, 2010).  In 
comparison, approximately 7% of the Chinese population was obese in 2009, while 23% was 
overweight.  However, China’s obesity is expected to see significant annual increases for the 
foreseeable future.  In the years approaching 2010, the number of overweight individuals in 
China was growing at 8% per year.  By 2015, China was projected to have approximately 200 
million morbidly obese citizens, and by 2020 to 2030, China is expected to hold overweight and 
obesity levels at similar levels to current U.S.  levels (French & Crabbe, 2010).  Although it 
remains to be seen whether China’s reformed healthcare system will manage obesity-related 
costs, the magnitude of obesity and its detrimental effects cannot be ignored.   
1.2.3 Environmental Consequences 
In addition to potential global price instability and adverse health effects, moving up the 
food chain will exacerbate global environmental problems.  Over-pumping of water sources, 
over-grazing of top soil by cattle, rising temperatures, and overuse of pesticides will create 
increasingly problematic externalities.  In many areas around the world, humans are drawing 
from underground water tables faster than these reservoirs can fill up.  This is occurring in 
China.  Water levels in Northern China are falling, home to the productive North China Plain 
that produces approximately half of China’s wheat, and one-third of China’s corn.  As demand 
for grain increases, so will the pressure to pump scarce water.  Over-grazing occurs when cattle 
consume too much top soil vegetation, leaving fertile top soil prone to wind erosion, which can 
cause desertification (Brown L. , 2012).  Moreover, rising temperatures worldwide may cause 
crop yields to decrease, threatening the output of grain.  Crops can more easily become 
dehydrated, and pollination processes can be affected.  Furthermore, China’s irrigation water 
from rivers is at threat from the global rise in temperatures and shrinking glaciers that provide 
snowmelt.   (Brown, 2012).  Additionally, the excess use of pesticides can cause harmful effects 
                                                          
1
  From 1991 to 2009, per capita urban China fatalities of heart diseases, endocrine and metabolic diseases, and 
cerebrovascular diseases, increased by 56%, 100%, and 8.5%, respectively.  For the same period, per capita rural 
China fatalities of heart diseases and cerebrovascular diseases, increased by 67% and 56%, respectively.  
Furthermore, from 1997 to 2009, per capita rural China fatalities of endocrine and metabolic diseases increased by 
increased by 54% (Qin Xue-jun, 2007; China, 2010).   
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to the air, soil, and underground water.  The direct exposure to excess pesticides has been linked 
to increased rates of neurological disorders, cancers, and damaged nervous systems (Ben-Zur, 
Hake, Hassoon, Bulatov, & Schechter, 2011). 
Gaining knowledge about how consumption patterns evolve with economic development 
is important with respect to both ensuing health problems and environmental sustainability.  As 
consumption patterns change with higher income, obesity, heart disease, cancers, and other 
adverse health effects will likely become more prevalent as externalities.  Furthermore, an 
expanded consumption bundle for China’s population will impose a burden on agricultural 
cultivation and global ecosystems.   
2. Theory 
 
 In this section the theory relevant for our study will be presented.  First, the theory of 
consumer demand will be introduced, then moving on to supply and demand theory, followed by 
Engle curves.  In section 2.4, the concept of separability and aggregability will be presented.   
2.1 Theory of Consumer Behavior 
A consumer is assumed to select the most preferred bundle among a consumption set that 
satisfies a budget constraint (Varian, 1992).  Assuming the consumer’s preference ordering is 
reflexive, complete, transitive, continuous, strongly monotonic, and strictly convex, a continuous 
utility function exists (Assarsson, Edgerton, Hummelmose, Ilkka, Ricketsen, & Vale, 1996).  The 
problem of preference maximization, also referred to as the primal problem, can then be 
described as: 
max u = v(q1,…,qn) subject to x = ∑     
 
    ,  
where u denotes utility, pi the price unit of the i
th
 good and qi the quantity of the same good and x is the expenditure. 
When solving for the first-order conditions, the Marshallian demand function is produced: 
qi = gi(x,p1,…,pn) for i = 1,…,n   
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These Marshallian demand functions can be substituted into the direct utility function to 
produce an indirect utility function, using Roy’s identity2 (Assarsson, Edgerton, Hummelmose, 
Ilkka, Ricketsen, & Vale, 1996).  This indirect utility function gives the maximum amount of 
consumer utility as a function of various prices and incomes.  The inverse of the indirect utility 
function is the expenditure function, denoted by e(p, u), giving the minimum cost to achieving a 
desired utility (Varian, 1992).  From the expenditure function e(p, u), the Hicksian demand 
functions can be derived by using Shephard’s lemma3 (Assarsson, Edgerton, Hummelmose, 
Ilkka, Ricketsen, & Vale, 1996).  Hicksian Demand functions show what consumption bundles 
achieve a target level of utility while minimizing expenditure.  This is known as the dual 
problem (Varian, 1992).  The solution to the primal problem is identical to that of the duel 
problem, and a duality approach can solve either one (Assarsson, Edgerton, Hummelmose, Ilkka, 
Ricketsen, & Vale, 1996). 
2.2 Supply, Demand, and Expenditure Functions 
Regarding consumer demand theory, the supply and the demand functions are solutions 
to the maximization problem of utility.  The importance of determining the properties of demand 
and supply functions (i.e.  the restrictions that are implied by utility maximization) is both 
theoretical and empirical.  The theoretical gain is to be able to tell how a utility maximizing 
individual would react to changes in its economic environment, while the empirical gain is to be 
able to determine whether an individual is utility maximizing or not.  Certain restrictions must be 
upheld regarding the behavior of these supply and demand functions (Varian, 1992). 
If the demand function is not homogeneous of degree zero, the observed behavior cannot 
come from utility maximization (Varian, 1992).  A homogeneous equation implies that if the 
independent variables are increased by a constant value, then the dependent variable is increased 
by the value increased to the power of the degree (i.e.  if the degree is zero, the power is zero, 
meaning that the dependent variable is unchanged).  In economics this phenomenon is also 
referred to as the “absence of money illusion”, meaning that with a proportional rise in all prices 
                                                          
2
 Roy’s identity relates tp the (ordinary) Marshallian demand function to the derivatives of the indirect utility 
function;     
     ⁄
     ⁄
 
3
 Shephard’s lemma states that the demand for a specific good, i, for a given level of utility, u, and given prices, p, 
equals the derivative of the expenditure function with respect of good i;   (   )  
  (  )
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and expenditures, demand will be unaffected.  The restriction can be expressed as follows, taking 
the Marshallian demand function as an example: 
gi(tx, tp) = gi(x, p) 
where x is expenditure, p is prices and t is the constant value by which the variables are increased.   
When the Marshallian demand functions are homogeneous of degree zero, prices and 
total expenditure can be changed by a proportion t, and neither the budget constraint nor the 
utility function will be changed (Varian, 1992).   
By solving for the first-order conditions of the utility maximization problem, the 
substitution matrix can be derived
4
.  For utility maximizing behavior, the substitution matrix 
must be a negative definite matrix, as follows: 
 hi/ pi < 0, for i = 1,2. 
Implying the so called negativity condition, where hi denotes the Hicksian demand function and pi denotes the price 
vector. 
Additionally, the substitution matrix must be symmetric, shown by: 
 hi/ pj =  hj/ pi 
Stating the so called symmetry restriction.   
(Varian, 1992) 
The final restriction necessary is the adding up restriction.  This restriction comes from 
the budget constraint and monotonicity assumptions, implying that the budget is fully spent 
(Assarsson, Edgerton, Hummelmose, Ilkka, Ricketsen, & Vale, 1996).   
In order for expenditure functions to be consistent with utility maximization, they must 
be homogeneous of degree one in prices, increasing in utility, non-decreasing in prices, concave 
                                                          
4
 For complete derivation, see Microeconomic Analysis, 3rd Edition by Hal R.  Varian (1992), Pg.  32-34.   
12 
 
with prices, continuous in prices, and derivable (Assarsson, Edgerton, Hummelmose, Ilkka, 
Ricketsen, & Vale, 1996).   
2.3 Engel Curves 
Engle curves are named after the statistician Ernst Engle.  He is best known for Engel’s 
law, which states that as income rises, the proportion of expenditure devoted to food 
consumption falls (Loeb, 1955).  Engel curves are functions that relate income to the demand for 
a commodity (Varian, 1992).  By holding prices constant, Engel curves can be considered as 
Marshallian demand functions (Lewbel, 2006).  This can be expressed as: 
qi = gi(x, z), 
with qi denoting the quantity consumed of a good i, x denoting total expenditures, and z denoting a vector of 
characteristics of the consumer. 
Engel curves can also be expressed in the form of budget shares: 
wi = hi[log(x),z],  
with wi denoting the share of total expenditures that are spent on a good i. 
(Lewbel, 2006) 
Engel curves play an important role in consumer demand theory as well as welfare levels 
of households (Caglayan & Astar, 2012).  Engel curves can determine a consumer’s income 
elasticity for commodities, classifying whether products are inferior, necessity or luxury goods 
(Lewbel, 2006).  The income elasticity can be expressed by: 
E =  log gi(x, z)/ log(x) 
The classification of commodities regarding the income elasticity (or expenditure 
elasticity) is as follows: E < 0 represents inferior goods, 0 < E < 1 is considered necessities and E 
> 1 are luxury goods (Lewbel, 2006).  Income elasticities can differ among levels of income, so 
some goods can be necessities for those with high incomes, while the same product may be a 
luxury for those with low levels of income (Lewbel, 2006).   
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 Regarding price elasticities, it is expected that the demand decreases as prices increase.  
If a consumer purchases more of a good despite a price increase, then it is a Giffen good, rather 
than a normal good (Varian, 1992). 
2.4 Separability and Aggregation 
 Separability denotes the issue of being able to break down a consumer decision problem 
into parts that can be estimated separately.  Preferences are separable if products can be 
classified together with other similar products in product-groups, as for instance a food-group or 
a cloths-group.  Weak separability can be expressed as:  
u = v(q1, q2, q3, q4) = f{vF(q1, q2), vC(q3, q4)} 
Where u denotes utility, F stands for product-group food and C stands for product-group cloths.   
 The concept of separability is important to this study in the respect that it suggests that if 
a given group of products is weakly separable from all other consumption, it is possible to 
examine the demand of those products using only their total expenditures and prices (Deaton & 
Muellbauer, 1980a).   
Two-stage budgeting, implying weak separability, is the hypothesis that the consumer 
first divides the total expenditure between the different product-groups, such as food and cloth.  
In the second stage the total-group-expenditure is divided between the commodities within their 
corresponding groups.  The information needed to make decisions in the first stage is aggregated 
group-prices, and in the second stage it is the total-group-expenditure and individual item prices 
(Deaton & Muellbauer, Economics and Consumer Behavior, 1980a).   
 A related problem to separability is that of aggregation, which considers the relationship 
between individuals’ consumer behavior and aggregate consumer behavior.  While demand 
systems are often set up with microeconomic data using household- or individual-based data, 
using macroeconomic data can also say something about individual behavior as well as allowing 
for simple predictions of aggregate economic phenomena (Deaton & Muellbauer, 1980a).   
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3. Method 
 
Our aim is to look at changing food consumption patterns in China as incomes are rising, 
and how this may connect with both health effects as well as environmental degradation.  In 
order to investigate the changing food consumption we have utilized official Chinese data from 
Chinese statistical yearbooks, as well as our own survey data.  Since the official data is highly 
aggregated, the survey will make it possible to look at some food groups more specifically.  The 
survey study also contains information about preferences, while the official data only reports 
actual consumption.  Furthermore, survey results will be examined to see whether it strengthens 
or contradicts findings from the official data.   
In this section we will present the methods that we have taken use of when conducting 
data-analysis.  First we present empirical models that have been used in order to set up demand 
systems; second we briefly mention the estimation procedure; thirdly we describe how we chose 
to test the restrictions of consumer demand theory; fourthly we show how we have calculated the 
elasticities; and in the fifth sub-section, we will introduce the survey study that we conducted.   
3.1 Modeling 
In order to empirically describe consumer behavior, a specification of both Engle curves 
and relative price effects consistent with utility maximization is needed (Banks, Blundell, & 
Lewbel, 1997).  The first system of demand equations, derived explicitly from consumer theory, 
was conducted by Richard Stone in 1954.  Afterwards, work was conducted to supplement 
Stone’s findings with alternative specifications and functional forms.  A great contribution to the 
empirical description of consumer demand was made in 1980 by Deaton and Muellbauer.  They 
proposed a commonly-used model called an Almost Ideal Demand System (AIDS).  The AIDS-
model starts by using the class of preferences known as PIGLOG.  These preferences are 
represented through the cost or expenditure function
5
, which defines the minimum expenditure 
necessary to attain a specific utility point at given prices.  From this cost function they take on a 
                                                          
5
 The PIGLOG comes from the PIGL cost function (Price Independent Generalized Linearity).  For fixed prices, one 
can show that the budget share for good i, wi, is a linear function of the budget share of good j.  When the 
representative expenditure level is assumed to depend only on the distribution of expenditures and not prices we 
have the price independent generalized linearity, PIGL, cost function; c(u, p) = kh{a(p)α(1-u) + b(p)αu}1/α (where 
kh is a constant that varies over households and α is a constant corresponding to all households).  As α approach 0, 
the cost function becomes the PIGLOG cost function; Log{c(u, p)} = (1-u0)log{a(p)} + u0log{b(p)}. 
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specific flexible functional form.  The AIDS model contains parameters pertaining to consumer 
behavior, an intercept representing the initial levels of consumption, and own- and cross-price 
elasticities, which depict substitution effects, income elasticities, and resulting income effects.  
Further, the AIDS model comes with the contribution of a flexible demand system.  The flexible 
demand offers desirable properties; it automatically satisfies the adding up restriction, and 
parametric restrictions for homogeneity and symmetry can be imposed.  Only the negativity 
restriction cannot be imposed, but easily checked (Deaton & Muellbauer, An Almost Ideal 
Demand System, 1980b). 
The AIDS-model in budget share form is specified as follows: 
(i)        ∑              [
 
 
]  
where wi represents the budget share of good i,  i is the intercept term,     and    are parameters, p 
is a price vector, x denotes total expenditure and P is a price index as shown below: 
(ii)    lnP =    ∑         + 
 
 
 ∑ ∑                
  (Deaton and Muellbauer, 1980). 
The AIDS model is not a linear model, as the price index is not linear in the parameters 
estimated.  Consequently, the AIDS model is difficult to estimate.  As a result, a linear 
approximation of the of the AIDS model, the LAIDS model is commonly applied in studies.  By 
replacing the last two terms in equation (ii) by Stone’s price index the model can be made linear 
in the parameters.     
The Stone’s price index is as follows: 
(iii)      ∑           
 (Chern, 2003)  
In 1997 Banks, Blundell, and Lewbel made an extension of the AIDS-model, named the 
QUAIDS-model.  The aim was to develop a demand model that can match observed patterns of 
consumer behavior, while at the same time being consistent with consumer theory.  Since 
empirical Engle curves have shown that further terms in income are required for some, but not 
all expenditure share equations, Banks et.al.  show that for welfare analysis where some but not 
necessarily all goods require this extra term, the non-linear term is restricted to be a quadratic 
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logarithmic income.  In the considerations of the modeling is parsimony together with utility 
theory. 
The QUAIDS-model: 
(iv)       ∑             [
 
 
]  
   
 ( )
{  [
 
 
]}   
  
  
Where b(p) is a differential function from the extension of PIGLOG preferences and P can be calculated with 
Stone’s price index (Banks, Blundell, & Lewbel, 1997).   
Comparing (iv) with (i), it is visible that the AIDS-model is nested in the QUAIDS-
model.  Unlike the AIDS-model, however, this newer model permits goods to be luxuries at 
some income levels, while necessities at others.  If the parameter results give a positive β and a 
negative λ, the subsequently calculated expenditure elasticities will become more than one for 
lower levels of expenditure.  As the expenditure increases, the effect of the λ term grows bigger 
and the expenditure elasticity becomes less than one
6
.  Hence, the good is a luxury good at lower 
levels of expenditure, while becoming a necessity as expenditure increases to a certain level 
(Banks, Blundell, & Lewbel, 1997).   
From the Chinese statistical database, we could get data from eight food groups for urban 
China and seven for rural, with corresponding price indexes.  Since urban and rural China has 
very diverse characteristics, we have chosen to estimate two different demand systems, one for 
urban China and one for rural.  The demand systems were set up to look as follow: 
w1= α1+ 11*lnp1 + 12*lnp2 + 13*lnp3 + 14*lnp4 + 15*lnp5 +  16*lnp6 +  17*lnp7 +  18*lnp8+β1lnx+ λ1lnx
2
 
w2= α2 + 21*lnp1 +  22*lnp2+  23*lnp3+  24*lnp4+  25*lnp5+  26*lnp6+  27*lnp7+  28*lnp8+β2lnx+ λ2lnx
2
 
… 
w8= α8+ 81*lnp1 +  82*lnp2 + 83*lnp3 +  84*lnp4+  85*lnp5+  86*lnp6+  87*lnp7+  88*lnp8+β2lnx+ λ2lnx
2 
 
                                                          
6
 A good with expenditure elasticity above one is considered to be a luxury good, while below one it is a necessity.   
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The first index number refers to the budget share of a product-group and the second index 
number refers to the price index of the product-group.  The products-groups are numbered as 
follows: 1, grain; 2, oils & fat; 3, meat; 4, eggs; 5, aquatic; 6, vegetables; 7, liquor; 8, fruit.7  
A difference between the urban and the rural demand systems is that data for the product-
group fruit was not available for rural areas.  Hence this term is missing in the rural demand 
system, making the system seven equations instead of eight, as well as not having the eighth 
price parameter term. 
When estimating the QUAIDS-model with total expenditures deflated with the Stone’s 
price index, it breaks down to the LAIDS-model if the coefficient of the quadratic term should be 
equal to zero.  However, if the quadratic term shows to be insignificant, it can be better to 
eliminate it and instead estimate the LAIDS-model, avoiding unnecessary correlations between 
the explanatory variables.  Thus, we estimated both the QUAIDS-model and the LAIDS-model 
for the two demand systems, afterwards using the model best fitted for each product-group when 
analyzing the results. 
3.2 Panel Estimation 
Each budget-share equation was estimated separately, without parameter restrictions 
imposed, which is the most flexible way of estimating a demand system.  The estimation model 
was with the panel-data Fixed Effects (FE)-model.  When estimating panel-data, one usually 
choses between a FE-model and the Random Effects (RE)-model.  In our case it is more intuitive 
to use the FE-model, since the different regions, making up the cross-sectional dimension of the 
panel, can be considered to be “one of a kind” and cannot be viewed as a random draw from 
some underlying population.  In order to more formally choose between the two estimators, a 
Hausman-test can be performed, which we conducted.  It gave us the expected outcome, hence 
we proceeded with a FE-model.  The FE-estimation estimates are equivalent to those of the Least 
Square Dummy Variable (LSDV)-model’s estimates.  Using the LSDV-model implies using a 
dummy-variable for each region, but in order to obtain results, using the FE-model over the 
LSDV-model can be preferable.  In order to conduct FE-estimation, a within-transformation of 
                                                          
7
 Here x here refers to total expenditure deflated with Stone’s price index.  
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the data is performed in order to eliminate individual specific effects.  This is done by calculating 
deviations from individual means for each region.  Since the FE-model is essentially estimated 
by OLS, conducting diagnostic testing is relatively simple.  Autocorrelation can be tested for 
with a test based on the Durbin-Watson test and heteroskedasticity can be tested with a Breusch-
Pagan test (Verbeek, 2012).  We found that we needed to correct for autocorrelation and 
heteroskedasticity, and subsequently estimated the FE-model with robust standard errors. 
3.3 Testing Restrictions 
The restrictions suggested by consumer demand theory are adding up, symmetry, 
homogeneity of degree zero, and negativity. 
The adding up restriction can easily be checked by: ∑      , ∑       and ∑       , 
in order to make sure that ∑      .  This means that the whole budget has been used, which it 
should be by definition, as the total expenditure is defined as the total expenditure on the goods 
included in the system, rather than the total expenditure on all goods and services actually bought 
as well as potential savings made (Deaton & Muellbauer, 1980b). 
The symmetry restriction can be tested by taking the difference of each corresponding 
parameters in the system to see if the restriction,        , is at least close to equality (Deaton & 
Muellbauer, An Almost Ideal Demand System, 1980b). 
The homogeneity of degree zero restriction holds if for all j; ∑       .  The 
homogeneity restriction is the only restriction that holds for a single demand function as well as 
for a complete demand system (Assarsson, Edgerton, Hummelmose, Ilkka, Ricketsen, & Vale, 
1996).   
The negativity restriction will be viewed after the price elasticities have been calculated.  
The negativity restriction is simply checked by, seeing if the own-price elasticities yield negative 
results or not.  If the own-price elasticity is positive, this implies that the good is a Giffen-good, 
meaning that demand should increase as a result of a price increase (Assarsson, Edgerton, 
Hummelmose, Ilkka, Ricketsen, & Vale, 1996).    
Even if these suggested restrictions would not hold, the regression results can contain 
policy implications, while not being in line with consumer theory.   
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3.4 Elasticity Calculus 
When estimating budget-share regressions, the parameters cannot directly be interpreted 
as elasticities.  To get the elasticities, further calculations are necessary.  The formulas are not 
the same for the QUAIDS and LAIDS models, which is visible below.  From the regression 
results it is possible to calculate the expenditure elasticities, compensated- and uncompensated 
own-price elasticities, as well as cross-price elasticities.  For this analysis, only expenditure- and 
uncompensated own-price elasticities will be considered.  We have chosen to proceed in this way 
since cross-price elasticities are usually low and not of high importance to our analysis.  The 
difference between compensated- and uncompensated own-price elasticity is that the former is 
calculated on the basis of the Marshallian demand function and the latter on the Hicksian 
demand function.  The fundamental difference between the Hicksian and the Marshallian 
demand function is that, with a price increase, the utility level should be the same before and 
after the price increase considering the change in Hicksian demand, while the Marshallian 
demand function is more general.  (Munksgaard & Ramskov, 2001).   
For simplicity the elasticities were calculated with prices normalized to one
8
.   
 Expenditure elasticity, QUAIDS-model: 
(v)    [
         
  
]    
Where x is the mean of the total expenditure and wi is the mean value of the i
th
 budget 
share. 
Uncompensated own-price elasticity, QUAIDS-model: 
(vi)    =[
    (         )           
 
  
]      
Where αi is the intercept term of the i
th
 budget-share regression and     is Kronrcker delta
9
. 
 Expenditure and uncompensated own-price elasticity, LAIDS-model: 
(vii)    [
  
  
]    
(viii)     [
         
  
] 
                                                          
8
 When it is relative prices that matter, we can normalize prices so that they all sum up to one. 
9
 Kronecker delta is a function of two variables.  The function is one if the variables are equal, and zero otherwise: 
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3.5 Survey 
Our survey was distributed at three locations in China – one university in Beijing, and 
two universities in Shanghai.  Since incomes have been rising much more in urban areas than in 
rural, food consumption patterns have also changed much more in these areas.  We thus 
considered it of higher interest to conduct the surveys in urban areas rather than in rural ones.  
University students were targeted to obtain a diverse sample of students from different provinces, 
since food culture and what is considered a specialty differs throughout the country.  However, 
this came at the expense of a diverse range of ages.  Due to the target group of the survey as well 
as the relatively small sample size, it likely does not reflect the entire Chinese population. 
Despite this, it can still be helpful examining this target group’s answers. The survey was 
composed of two sections – personal and family information, and food habits.  The food section 
was broken down into two parts.  The first part asks how often the respondent consumes various 
food products, with eight consumption-frequency choices: never, sometimes, 1-2 times a week, 
3-4 times a week, 5-6 times a week, once a day, twice a day, three times a day and more than 
three times a day.  The second part asks how the respondents rank the same food products in 
regards to their preferences, on a scale from 0-5, with 5 being the highest value.  We included 
products from different food-type groups, namely; grains, vegetables, fruits, nuts - seeds and 
mushrooms, dairy products and eggs, meat, sea-food, sweets and fast food.  Variables were 
chosen through our observations in China.  We observed different products in markets, stores, 
and restaurants.  We did not want to pick too many products in order to reduce the time it took to 
fill out surveys.  Additionally, products were selected in accordance to the eight regional cuisines 
in China
10
 (Eight Cuisines of China, 2012).  Most of the surveys were distributed at university 
dining common areas during lunch and dinner hours.  Due to this fact, it must be acknowledged 
that these students may primarily consume the majority of their meals at these dining commons.  
Although the dining commons featured a diverse selection, this means that the student’s survey 
answers may partially reflect the selection of the university dining commons itself.  The rest of 
the surveys were distributed in classrooms.  For the original survey that was distributed to 
respondents, refer to Appendix 3. 
  
                                                          
10
  The eights cuisines correspond to the : Shandong Cuisine, Guangdong Cuisine, Sichuan Cuisine, Hunan Cuisine, 
Jiangsu Cuisine, Zhejiang Cuisine, Fujian Cuisine and Anhui Cuisine.   
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4. Results and Analysis 
 
In this section the results will be presented and analyzed.  In section 4.1, a discussion 
about our official and survey data will be presented.  This will be followed by a variable 
description and descriptive statistics from the official data in sections 4.2 and 4.3, respectively.  
In section 4.4 the regression results will be presented, as well as the testing of consumer demand 
restrictions.  In section 4.5, the elasticities are presented and analyzed.  Lastly, the survey results 
and pertaining analysis is shown in section 4.6.   
4.1 Data Discussion 
Data was obtained from the Chinese Statistical Yearbooks, years 1996 to 2012.  The 
Chinese Statistical Yearbook is a statistical publication by the Chinese government, disclosing 
statistics for the previous year as well as years prior, covering national, provincial, and regional 
data for both rural and urban China.  The following product-groups were chosen: grain, 
vegetables, oils & fats , meat (consisting of beef, pork, poultry, and mutton), eggs, aquatic 
products, and liquor.  Product variables were chosen based on the availability of data in the 
Chinese Statistical Yearbooks, as well as the availability of corresponding price indices.  Due to 
these two requirements, a limited number of variables were available for analysis.  Per capita 
rural expenditures were obtained from the “People’s Living Conditions” chapters, titled “Per 
Capita Consumption of Major Foods by Rural Households by Region.”  Likewise, per capita 
urban expenditures were obtained from the “People’s Living Conditions” chapters, titled “Per 
Capita Consumption Expenditure of Urban Households by Region.”  Price indices were obtained 
from the “Price Indices” chapters of the Chinese Statistical Yearbooks, titled’ Consumer Price 
Indices by Category and Region.”   
Although per capita provincial expenditure figures are available for urban and rural areas, 
provincial price indices represented both rural and urban areas.  Furthermore, price indices from 
the Chinese Statistical Yearbooks were chained, based on the previous year.  To reconcile the 
chained price index into an unchained price index, one common base year was constructed for all 
the years’ price indices11.  Among the food commodities that were chosen, however, three 
                                                          
11
 Base years show an index of 100, which indicates whether subsequent years increase or decrease as percentage 
forms.  It is important to note that these indices are not real monetary values, but rather it shows percentage 
increases and decreases.  As our data runs from 1995 to 2011, we chose 1995 to be the common base year.   
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product-groups have slight divergences between rural and urban consumption expenditure data.  
Rural expenditure data features consumption statistics for oils, while urban data features 
consumption statistics for oils & fats.  The oils & fats expenditure for urban data shows 
significantly higher expenditure, signaling that it likely includes products that the rural data does 
not contain.  Despite this, we use each data’s expenditure numbers, and supplement them with a 
price index of oils & fats.  Similarly, rural data features liquor, while urban data features liquor 
and beverages.  A price index for liquor is used, which consequently may not appropriately 
capture the effect of beer.  While these differences have no effect in the computation of 
elasticities for both rural and urban data, drawing conclusions upon comparisons between these 
two categories will be affected.  For urban data, the expenditures for pork, beef, mutton, and 
poultry are aggregated.  For rural data, however, pork, beef, and mutton are aggregated, while 
expenditure for poultry is separate.  There are only price indices for an aggregate of pork, beef, 
mutton, and poultry, necessitating that they are all combined for our rural analysis.  Furthermore, 
it would be more useful if the data showed expenditures and price indices for pork, beef, mutton, 
and poultry separately.  Another flaw is that data collection may be lacking in certain areas of 
China, with transactions going unrecorded.  For example, Tang et al.  write that a percentage of 
liquor consumption goes unrecorded, as poor regions tend to produce home-made alcohol.  In 
regards to aquatic products, it is unknown exactly what product-groups fall under this category.  
For this essay, we assume all animal protein and vegetative products coming from the ocean or 
aqua-farms are classified as aquatic products.  Additionally, consumption expenditure data from 
the Chinese Statistical Yearbooks are not adjusted for inflation, so they were adjusted into real 
terms using the computed unchained provincial price indices.  The provinces of Tibet and 
Chongqing were excluded in order to have a balanced panel data set.  Chongqing was established 
in 1997, and subsequent years were missing from official statistics.  As Chongqing was 
previously part of Sichuan province, the statistics for Sichuan may be overinflated from 1995 to 
1997.  Similarly, Tibet was excluded as a result of missing data.   
Shown below are the long-term price indices for these products, with 1995 acting as the base 
year.   
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Figure 3:  Long-term Price Indices for Listed Products, 1995 base year = 100(China N.  B., Chinese 
Statistical Yearbook, 1996; China N.  B., Chinese Statistical Yearbook, 2012) – Adjusted for Inflation from 1995 
As seen in Figure 3, the prices of these commodities appear to be correlated with each 
other, with most of the products experiencing a downward trend in prices from 1998 until 2002, 
while all experiencing upward trends thereby after.  Asides from vegetables, which have 
experienced a continuous price increase since approximately 2004, the other products 
experienced sharp increases from 2006 to 2008, followed by a brief decrease, and subsequently 
followed by increases to 2011.  This indicates that multicollinearity between these variables 
likely exists. 
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4.2 Variable Description 
As mentioned above, the following product-groups were chosen: grain, vegetables, oils, 
meat (consisting of beef, pork, poultry, and mutton), eggs, aquatic products, and liquor.  In Table 
1 below, the inflation-adjusted per capita expenditure in 1995 and 2011 for these food 
commodities are shown.   
 Table 1: Per Capita Real Expenditure (Yuan) for Food Products Included as 
Variables 
  Rural % 
change 
 Urban % 
change 
Product 1995 2011  1995 2011  
Grains 259.71 119.74 -53.89% 265.29 311.67 17.48% 
Edible 
Oils/Oils & 
Fats 
5.97 5.48 -8.21% 74.59 105.04 40.82% 
Pork, Beef, 
Mutton, and 
Poultry 
12.96 15.21 17.36% 424.43 751.44 77.05% 
Eggs 3.32 3.99 20.18% 65.79 78.43 19.21% 
Aquatic 
Products 
3.71 4.33 43.67% 121.36 226.6 86.72% 
Vegetables 100.73 62.68 -37.77% 192.62 367.83 90.96% 
Liquor/Liquor 
and Beverages 
7.16 7.68 7.26% 78.22 177.81 127.32% 
Fruits  N/A N/A N/A  111.97 332.78 197.2% 
(China N.  B., Chinese Statistical Yearbook, 1996; China N.  B., Chinese Statistical Yearbook, 2012) – Adjusted for 
Inflation from 1995 
This expenditure data represents household expenditure, and does not include 
expenditures of businesses purchasing these products as inputs.  Grain expenditure, for example, 
represents direct consumption, whereas it does not show the indirect consumption through as 
inputs in raising livestock products that are sold to Chinese citizens.  From the chart above, one 
can see that urban areas have increases in per capita expenditure far above that of rural areas.  As 
urban real incomes are nearly three times that of rural incomes, this is not surprising (refer to 
Appendix 1A for figure on real income in China for urban and rural areas) (China, 2012).  
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What’s more, urban areas saw per capita expenditure increases in all of the product-groups, 
while rural areas saw decreases in the product-groups of grain, vegetables, and edible oils.   
4.3 Descriptive Statistics 
For the seven selected food commodities, budget shares were created by dividing the 
product’s expenditure in a given year by the total expenditure for all products in the same year.  
The budget share equation can be expressed as wit = eit/Xt, with wit as the budget share of 
product-group i in year t, eit denoting the expenditure of product-group i in year t, and Xt 
denoting the total expenditure in year t.  The budget shares can be interpreted as percentages, 
with the sum of all the shares equal to 1.   
 
Figure 4 
(China N.  B., Chinese Statistical Yearbook, 1996; China N.  B., Chinese Statistical Yearbook, 2012) – Adjusted for 
Inflation from 1995 
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Figure 5 
(China N.  B., Chinese Statistical Yearbook, 1996; China N.  B., Chinese Statistical Yearbook, 2012) – Adjusted for 
Inflation from 1995 
As seen above for rural areas, the budget share of grain expenditures dominates the six 
other food commodities despite a decrease of about 10% from 1995 to 2011.  Comparably for 
urban areas, the budget share of grain has fallen from about 23% in 1995 to approximately 16% 
in 2011.  For rural areas, the budget share of vegetable expenditures has experienced a steady 
marginal increase from roughly 26% in 1995 to about 29% in 2011.  Likewise, urban areas have 
seen a small increasing slope in the budget share of vegetables, from approximately 16% to 
about 18.5%.  In rural areas, it is striking to notice how large the combined budget share of grain 
and vegetables is.  In 1995, these two budget shares represented roughly 92% of all the 
expenditures of these seven products, while is has fallen to approximately 83% in 2011.  
Alternatively, the combined budget share of grain and vegetables in urban areas was about 39% 
in 1995, while falling to roughly 35% in 2011.  It is also visibly clear in the urban budget share 
chart that meat is responsible for the highest share of expenditures, with a slightly increasing 
slope over time.  In 1995, the urban budget share for meat was approximately 34%, while 
0.00%
5.00%
10.00%
15.00%
20.00%
25.00%
30.00%
35.00%
40.00%
45.00%
50.00%
1
9
9
5
1
9
9
6
1
9
9
7
1
9
9
8
1
9
9
9
2
0
0
0
2
0
0
1
2
0
0
2
2
0
0
3
2
0
0
4
2
0
0
5
2
0
0
6
2
0
0
7
2
0
0
8
2
0
0
9
2
0
1
0
2
0
1
1
Average Budget Shares in Urban Areas   
for listed commodities (adjusted for inflation in 1995) 
Grain
Vegetables
Oils & Fats
Meat
Eggs
Aquatic Products
Liquor and Beverages
27 
 
increasing to 37% in 2011.  In comparison, the rural budget share for meat is extremely small, 
with a 3.2% budget share in 1995.  Although it has remained relatively low in 2011, the rural 
budget share for meat more than doubled to 6.9% from 1995.  As many residents in rural areas 
live on farms, it is possible that meat consumption is through their own production of livestock, 
or through trading.  This may not show up in expenditure statistics, thereby potentially deflating 
the true statistics.  From 1995 to 2011, the combined rural budget shares of oils, eggs, aquatic 
products, and liquor doubled from 5% to 10%, respectively.  During the same time period for 
urban areas, the combined budget shares of these products increased from roughly 27% to 28%, 
respectively.   
 
Figure 6 
(China N.  B., Chinese Statistical Yearbook, 1996; China N.  B., Chinese Statistical Yearbook, 2012) – Adjusted for 
Inflation from 1995 
When fruits are included to the urban product-groups, it can be seen that the budget share 
for fruits has nearly doubled since 1995.  The budget share for fruit reached its peak in 2007 
when it was the second-highest budget share, then marginally falling thereafter to the third-
highest in 2011.   
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Figure 7 
(China N.  B., Chinese Statistical Yearbook, 1996; China N.  B., Chinese Statistical Yearbook, 2012) – Adjusted for 
Inflation from 1995 
Figure 7 shows the per capita total food expenditure for rural and urban areas, inflation 
adjusted.  This does not contain fruit, so rural and urban areas can be compared appropriately.  
As seen the figure above, urban areas featured approximately three times the expenditure of rural 
areas in 1995, while increasing to roughly ten times the expenditure of rural areas in 2011.  What 
is interesting to see is that per capita real expenditures on food in rural areas have actually 
decreased in rural areas from 1995 to 2011, despite a large increase in per capita income, 
whereas per capita real expenditures increased roughly by 65% in urban areas (refer to Appendix 
1B for a figure on rural real income and real expenditure; refer to Appendix 1C for a figure on 
urban real income and real expenditure).  However, this decrease is for the seven listed product-
groups.  It could be that rural areas have expanded their expenditures to product-groups other 
than the seven listed products, with increases in real expenditure over the period of 1995 to 2011.  
Additionally, data may be under-recorded.    
When the percentage of real expenditure of listed goods to per capita real income, a clear 
downward trend is apparent.  Shown below are the respecitive percentages for rural and urban 
areas.   
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Figure 8 
(China N.  B., Chinese Statistical Yearbook, 1996; China N.  B., Chinese Statistical Yearbook, 2012) – Adjusted for 
Inflation from 1995 
 
Figure 9 
(China N.  B., Chinese Statistical Yearbook, 1996; China N.  B., Chinese Statistical Yearbook, 2012) – Adjusted for 
Inflation from 1995 
In 1995, the percentage of income spent on food was roughly five percent more than rural 
areas in 1995.  Consistent with the Engel’s law, the percentage dropped significantly as incomes 
rised.  In 2011, however, the percentage was roughly three-times that of rural areas.  As data may 
be under-recorded in these rural areas, it could be that rural areas have higher percentages of 
their incomes spent towards food.   
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4.4 Regression Results 
The regression results presented below only includes the parameters that are used in order 
to calculate the elasticities.  To see the full regression results see Appendix 2A and 2E for urban 
and rural results, respectively.  To see the summary statistics of the two panels used for urban 
and rural, refer to appendix 2B and 2F, respectively.  The significance levels are denoted by 
three, two, one and zero stars, representing significance levels of 1%, 5%, 10%, and 
insignificant, respectively.  The t-values are presented in parenthesis below the coefficient 
values.  Both the QUAIDS and the LAIDS models are shown in the table, in order for the reader 
to be able to compare the results of the two models.  For the calculation of the elasticities, 
however, the coefficients from the QUAIDS-model have been used whenever both the total 
expenditure and the squared total expenditure parameters are significant.  The functional form of 
the QUAIDS-model is preferred over the functional form of the LAIDS-model, since the former 
model allows the Engle curves to be both linear and non-linear.   
In a case where neither model shows significant results for the total expenditure 
coefficients, the QUAIDS-model will be used.  The reason why the QUAIDS-model is not 
always used, however, is that if the functional form seems to be linear, the inclusion of the non-
linear expenditure term invokes unnecessary collinearity, inflating the variance.   
4.4.1 The Urban Regression 
 In table X, the QUAIDS and LAIDS-models results from the urban demand system is 
presented. 
      Table 2: QUAIDS URBAN       
      Budget Share Regression       
Coefficients Grain Oils & 
Fats 
Meat Eggs Aquatic Vegetables Liquor Fruit 
Own-price 0.027*** 0.038*** 0.079*** 0.005*** 0.001 0.032*** -0.01 0.015*** 
(ϒ) (-4.59) (-5.77) (-6.11) (-3.11) (-0.6) (-9.01) (-1) (-3.81) 
TotExp -0.242** 0.059** 0.03 -0.17*** -0.093 0.119*** 0.018 0.279*** 
(β)  (-2.47) (2.54)  (-0.31) (-8.79) (-0.65) (-3.38) (-0.5) (-4.64) 
TotExp
2
 0.041* -0.013*** -0.12 0.03*** 0.029 -0.022*** -0.001 -0.05*** 
(λ) (-2.08) (-0.02) (-0.67) -7.73 (-1.01) (-3.17) (-0.2) (-4.87) 
const. 0.613*** 0.055 0.192 0.319 0.193 -0.12 0.102 -0.36*** 
(α) (-5.48) (-1.69) (-1.19) (-11.28) (-1.21) (-1.72) (-1.56) (-3.7) 
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      LAIDS URBAN       
      Budget Share Regression       
Coefficients Grain Oils & 
Fats 
Meat Eggs Aquatic Vegetables Liquor Fruit 
Own-price 0.027*** 0.038*** 0.08*** 0.004*** 0.002 0.033*** -0.01 0.011*** 
(ϒ) (-4.3) (-5.87) (-6.53) (-321) (-1.49) (-8.93) (-1) -(2.94) 
TotExp -0.032** -0.006 -0.034*** -0.02*** 0.056*** 0.003 0.012* 0.018 
(β) (-2.83) (-1.37) (-4.15) (-4.75) (-5.72) (-8.93) (-1.94) (-1.62) 
const. 0.34*** 0.14*** 0.26*** 0.12*** -0.002 0.03 0.11** -0.015 
(α) (-3.57) (-9.87) (-3.39) (-9.25) (-0.03) (-0.83) (-2.77) (-0.21) 
 
 Looking at the significance levels of the total expenditure and the squared total 
expenditure coefficients, they are significant for the budget-share regressions grain, oils & fats, 
eggs, vegetables and fruit.  Thus, for these budget-share regressions the results from the 
QUAIDS-model will be considered when calculating the elasticities.  In the cases where the total 
expenditure coefficients are not significant in the QUAIDS-model, namely for the budget-share 
regressions of meat, aquatic products and liquor, the expenditure coefficient is significant in the 
LAIDS-model.  This implies that these budget-share regressions are better suited with a linear 
functional form, hence indicating linear Engle curves.        
In the QUAIDS-model, goods that have a positive β-coefficient (coefficient for total 
expenditure), and a negative λ-coefficient (coefficient for squared total expenditure), are 
considered to be a luxury good at low expenditure levels, becoming necessity goods as the total 
food expenditure grows (indicating rising incomes).  For the urban demand system the product-
groups oils & fats, meat, vegetables, liquor and fruit are shown to be such goods.   
 Comparing the own-price coefficients of the two models, the results and the significance 
levels are very similar.  Considering these coefficients, the choice of model is arbitrary.  For the 
total expenditure coefficients and the intercept terms, differences are somewhat larger.    
 We found heteroskedasticity and autocorrelation problems, which is why the system was 
estimated with robust standard errors.  Since the prices move in similar ways over time (refer to 
Figure 3), it is probable that the price coefficients suffer from collinearity.  Total expenditure 
vectors can also be expected to have connections with the price vectors, as price increases are 
likely to be closely connected to increases in expenditure levels.  Since squared total expenditure 
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is created from the total expenditure variables, the connection between them is clear.  Because of 
these reasons, collinearity is expected to be found.  Collinearity between independent variables is 
common in demand systems in general.  It is common to include variables that are mutually 
correlated, however, if the correlation is too large and the matrix of independent variables 
becomes close to singular, problems can arise.  Estimates can be unreliable and of unexpected 
magnitude or sign, with high standard errors.  With high correlation, it also becomes hard to 
determine individual effects of the variables investigated.  Hence it is troublesome if the 
variables of interest are highly correlated with other variables, while it is of less concern if for 
instance control variables are highly correlated with each other.  Obtaining additional data is one 
way to solve the problem, however, it is typically not a realistic option.  Collinearity can be 
measured with the variance inflation factor (VIF), which indicates the factor by which the 
variance of the estimates is inflated in comparison with the hypothetical case where there is no 
correlation between the independent variables.   
VIF is calculated: 
VIF(bk) = 
 
    
  
However, this comparison does not tell us what to do with the problem, since the R
2
 value is not 
the only determining factor in the variance equation.  There are many different “rules of thumb” 
suggested as to what is a high VIF value.  For instance, 10 is common breakpoint and 
corresponds to   
  > 0.9.  Whether this is problematic or not depends on other factors in the 
variance of bk than just the R
2
 value.  An inspection of the VIF can give indications about 
problematic results (Verbeek, 2012).   
The results of the VIF and the correlation matrix are presented in Appendix 2C and 2D, 
respectively.  The VIFs are very high for all coefficients and especially for total expenditure.  As 
for the correlation matrix, it shows high correlations between many of the independent variables.   
When collinearity is found, taking away variables, such as the price variables, is a 
common fix to the problem.  We attempted different strategies in order to obtain lower VIF 
results.  One method was to remove all price variables except the own-price variables and total 
expenditure.  Another was to retain both the total expenditure and the squared total expenditure 
variables.  A third  method tried out was to put all prices except the own-price variables into a 
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combined price-index and run the regressions.  Even when these remedies were undertaken, the 
resulting VIFs were still high, despite an improvement.  In order to check the robustness of our 
regression results, we compared the coefficient results from the QUAIDS-models with the 
reduced models containing the own-price, the combined price-index, as well the total 
expenditure and the total expenditure squared terms.  The coefficient results of the LAIDS-model 
were compared in the same way, with the difference of the reduced model not containing the 
squared total expenditure term.  Coefficients were similar in most cases, yet a few coefficients 
differed slightly.  This indicates robustness of the model, however, results should be viewed with 
caution due to the high collinearity and correlations.    
4.4.2 The Rural Regression 
 The regression results of the rural demand system are presented below.  Only the 
coefficients used for elasticity calculus are presented. 
   Table 3:  QUAIDS RURAL     
      Budget Share Regression     
Coefficients Grain Oils Fats Meat Eggs Aquatic Vegetables Liquor 
Own-price 0.21*** 0.02*** 0.04*** 0.01*** 0.00*** 0.21*** 0.02*** 
(ϒ) (44.35) (23.02) (18.42) (7.18) (8.5) (71.26) (11.96) 
TotExp 0.34*** 0.01 0.03 -0.02 -0.03 -0.28*** -0.06*** 
(β) (9.36) (1.36) (1.13) (-1.14) (-1) (71.26) (-3.4) 
TotExp
2
 -0.19*** -0.002 0.016** 0.02*** 0.07*** 0.013 0.07*** 
(λ) (-15.9) (-1.08) (2.33) (3.1) (12.04) (1.05) (6.97) 
const. 0.17*** 0.06*** 0.03 0.03 -0.12*** 0.84*** -0.28 
(α) (5.16) (6.24) (1.01) (1.01) (-3.22) (19.6) (-1.14) 
      LAIDS RURAL     
      Budget Share Regression     
Coefficients Grain Oils Fats Meat Eggs Aquatic Vegetables Liquor 
Own-price 0.19***  0.02***  0.04***  0.008***  0.00  0.21***  0.01***  
(ϒ)  (24.9)  (23.09)  (18.88) (7.87)   (0.56)  (72.96) (8.58)  
TotExp  -0.16*** 0.004   0.07***  0.03***  0.15***  -0.24***  0.13*** 
(β)  (24.09)  (0.99)  (9.8)  (4.45)  (10.87)  (-21.47)  (8.01) 
const.  0.51***  0.067***  0.003  -0.002  -0.24  0.82***  -0.16*** 
(α)  (10.23)  (7.58)  (0.14)  (-0.14)  (-7.5)  (33.01)  (-3.72) 
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 For the following elasticity analysis of the rural system, the QUAIDS-model will be used 
for the budget-share regressions grain, oils & fats and liquor.  For the grain and liquor 
regressions, the total expenditure coefficients were significant in both models, thus giving 
preference to the more flexible QUAIDS-model.  Preference was also given for the QUAIDS-
model in the case of oils & fats, where neither model presented significant total expenditure 
coefficients.  The LAIDS-model shows better significance levels in general for the rural system, 
and the budget share regressions using this model for the elasticity analysis are meat, eggs, 
aquatic products and vegetables.   
As for the urban demand system, the own-price coefficients yield similar results for the 
two models.  The results for the intercept term are also very similar, while the total expenditure 
coefficients differ slightly more.  For rural areas, grains and oils & fats are considered to be 
luxuries at low levels of total expenditure, while becoming necessities at higher levels.   
   Both the rural and urban systems were estimated with standard errors robust against 
autocorrelation and heteroskedasticity.  The results of the VIF and the correlation matrix are 
presented in Appendix 2G and 2H, respectively.  The independent variables showed high VIFs, 
however, they were not as high as in the urban system.  Additionally, correlations between the 
independent variables were also high.  When using the alternative reduced models as described 
above, the VIF increased when both the total expenditure and the squared total expenditure 
variables were retained.  When the squared total expenditure term was removed, the VIF 
subsequently decreased.  When comparing the corresponding reduced models with the QUAIDS 
and LAIDS-models, the coefficient results were generally similar.  This is an indication of 
robustness for the urban demand system, however, the results should be viewed with caution.  
Also, it is noteworthy that many of the t-statistics are high for the rural system, once again 
suggesting that the results be viewed with caution.   
4.4.3 The restrictions 
 The restrictions from consumer demand theory are adding up, symmetry, homogeneity 
and negativity.  In order for our system to be in line with what theory implies, all of these 
restrictions must hold.   
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 Considering the adding up restriction, it holds perfectly for both the urban and rural 
systems, which it also should do by definition.  None of the other restrictions holds perfectly, but 
often times are they close to what they should be.   
Regarding the symmetry restriction (       ), the number furthest from zero when 
checking for all corresponding parameters (            ) is 0.036 for urban and 0.08 for rural 
for the QUAIDS model.  For the LAIDS model the results furthest from zero are 0.05 and 0.09 
for urban and rural, respectively. For homogeneity, where ∑        is checked, the results 
being furthest away for urban is 0.03 for the LAIDS-model and 0.05 for the QUAIDS-model.  
For rural the check furthest away from homogeneity of degree zero is 0.03 for the LAIDS-model 
and 0.004 for the QUAIDS-model.   
4.5 Elasticities 
In the table below the expenditure- and own-price elasticities are presented, for urban and 
rural areas, for both the QUAIDS- and LAIDS-models.   
                                    Table 4: 
 
                QUAIDS                                          LAIDS 
  Urban   Urban 
 Product- Expenditure   Own-price   Expenditure   Own-price 
 group elasticity  elasticity  elasticity  elasticity 
Grain 0.78   -0.28   0.80   -0.80 
Oils & Fats 0.89   -0.18   0.88   -0.27 
Meat 0.89   -0.72   0.89   -0.71 
Eggs 0.59   0.04   0.63   -0.88 
Aqu.  Prod. 1.59   -0.91   1.61   -1.03 
Vegetables 1.03   -0.68   1.03   -0.79 
Liquor  1.14   -1.14   1.14   -1.14 
Fruit 1.18   0.03   1.16   -0.92 
  Rural   Rural 
Grain 0.91   -0.52   0.74   -0.54 
Edible Oils 1.28   -0.11   1.21   -0.09 
Meat 2.34   -0.30   2.53   -0.35 
Eggs 2.50   -0.36   3.36   -0.43 
Aqu.  Prod. 9.34   0.32   12.12   -1.13 
Vegetables 0.08   0.56   0.11   0.01 
Liquor  4.67   -0.02   6.31   -0.64 
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The elasticities in bold will be analyzed.  As described above, the QUAIDS-model has 
been chosen for analysis whenever both the total expenditure parameters, βi and λi, show a 
significance level of at least 10%.  Analysis of the urban elasticity results are presented below, 
followed by an analysis of rural elasticity results,  and lastly a comparison between the both.   
4.5.1 Urban 
Considering the expenditure elasticity results for the urban areas, the product-groups 
vegetables, liquor, fruit, and aquatic products have elasticities greater than 1, indicating that the 
demand for these products increase with more than one percentage point when the total 
expenditure increases with one percentage point.  They are thus considered to be luxury goods.  
Aquatic products is the product-group with the highest expenditure elasticity, with almost 1.6% 
change in demand as total expenditure increases with 1%.  The product-groups with expenditure 
elasticities below one, and thus considered necessities, are; grain, oils & fats, meat and eggs.  
The product-group of eggs has the lowest expenditure elasticity, followed by grain, with 
corresponding responsiveness of 0.6% and 0.8% to a 1% change in total expenditure, 
respectively.  The product-groups meat and oils & fats have almost a one to one responsiveness 
to changes in total expenditure, i.e.  both have an elasticity of 0.9%.   
Looking at the own-price elasticity, liquor is the most price sensitive commodity-group, 
with a price increase of 1% leading to a 1.14% decrease of demand.  Following liquor in price 
sensitivity are the product-groups meat and aquatic products.  The least price sensitive product-
group is fruit, followed by eggs.  For these two product-groups, the negativity condition seems 
not to hold.  However, the result is likely insignificantly different from zero, concluding that the 
product-groups should be considered price-insensitive rather than Giffen goods.  The product-
groups oils & fats and grain are also among the least price sensitive product-groups in the rural 
demand system. 
Among the product groups with expenditure elasticity below one, grain, oils & fats and 
eggs show price sensitivity lower than 0.3, while meat show a higher sensitivity, above 0.7.  For 
the product-groups that have expenditure elasticity above one, hence being considered as 
luxuries, all product-groups but fruit show price sensitivity above 0.6.  Thus, the two least price 
sensitive product-groups are also necessities, with the exception of fruit.      
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In section 4.4.1 above, regression results show that the product-groups oils & fats, meat, 
vegetables and fruit were stated to be luxury goods at low levels of expenditure, while becoming 
necessities at higher levels of expenditure.  Looking at the expenditure elasticities of these 
product-groups, at the end of the sample period, oils & fats and meat have become necessities, 
while this has not yet happened for the product-groups vegetables, liquor and fruit.  In order for 
these product-groups to become necessities, expenditure levels needs to rise even more.           
4.5.2 Rural 
 For the expenditure elasticity of demand, the results for the product-groups liquor and 
aquatic products have the highest budget share responsiveness, with 6% and 12%, respectively, 
to a 1% change in total expenditure.  The expenditure elasticity for the product-groups meat, 
eggs, and oils & fats are also higher than one, with a 3.4%, 2.5%, and 1.2% budget share 
response to a 1% increase in total expenditure.  Vegetables and grain are the only product-groups 
to have elasticity lower than one in the rural system of equations.   
The own-price elasticity values for rural are ranging from 0.01 to 1.13, in absolute values, 
with the product-group of vegetables showing the lowest price sensitivity and the product-group 
of aquatic products the highest.  Note-worthy here as well as that for the least price sensitive 
product-group, the negativity restriction does not hold.  The product-groups liquor and oils & 
fats also show low price sensitivity.  At mid-range is meat, eggs and grain, which have 
corresponding price sensitivities of 0.35, 0.43 and 0.52, in absolute values.    
Only two out of the seven product-groups for the rural demand system yield expenditure 
elasticities below one (i.e.  grain and vegetables).  These two product groups show different 
results in comparison to their corresponding price sensitivities.  Vegetables have the lowest 
expenditure elasticity, as well as the lowest price sensitivity, however, the negativity condition 
does not hold.  This implies that the consumption of vegetables would be constant, no matter if 
total expenditure or price increases.  In contrast, grain has higher price sensitivity of 0.54 in 
comparison to 0.01, in absolute numbers.  All other product-groups in rural areas can be 
considered luxuries.  Among the luxury product-groups, when comparing the relation between 
the expenditure elasticities and the price elasticities, the contrast is largest between the product- 
groups liquor and aquatic products.  These product-groups have the highest expenditure 
elasticities, however, aquatic products has the highest price sensitivity while liquor has among 
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the lowest, only surpassed by vegetables by a hundredth of  a percent.  Regarding the other 
product-groups being considered luxuries, the price elasticities are ranging from 0.11 to 0.43, 
meaning that they are relatively insensitive to price increases.      
In section 4.4.2 above, regression results show that the product-groups considered to be 
luxuries at low levels of total expenditure, while necessities at higher levels, are grain and oils & 
fats.  While at the end of our sample time, grain has become a necessity, and oils & fats has not.   
4.5.3 Comparing Urban and Rural 
When comparing expenditure elasticities between urban and rural areas, all are higher for 
rural areas except for the product-groups vegetables and grain.  Notable here is that rural has 
more product-groups that are considered luxuries than does urban, with the exception of 
vegetables, which is a necessity good in rural areas but a luxury in urban areas.   
When comparing the own-price elasticities, the most price sensitive product-groups in 
urban areas are liquor, aquatic products, meat, and vegetables, while the most price sensitive 
groups in rural areas are aquatic, grain, and eggs.  The least price sensitive product-groups in 
urban areas are fruit, oils & fats, and grain, while vegetables, liquor and meat are the least price 
sensitive in rural areas.   
When looking at the comparative relationship between expenditure elasticity and price 
elasticity, urban areas generally have more product-groups that are considered necessities and 
higher price sensitivities than rural areas. 
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4.6 Survey Results  
Below some selected parts of the survey results will be presented.  To see the full survey 
results, refer to appendix 4.   
 
Table 5,6,7,8 
  We received 301 completed surveys, with respondents hailing from all of China’s 
provinces except Tibet.  Shanghai held the largest share of respondents at 13%, followed by 
Henan province at 8.6%.  The mean year of birth was 1989, with a standard deviation of 4.5 
years.  Males made up 52.5% of our observations, while females held a 47.5% share.  Among 
educational levels, 55.81% of the respondents held an undergraduate degree from a university in 
China, 20.26% of the respondents held less than an undergraduate degree, 57.47% held an 
undergraduate degree, and 22.26% had gone beyond undergraduate studies.  This reflects that 
our sample selection is mostly composed of educated young individuals.  Furthermore, 73.75% 
of the respondents come from urban areas, while the remaining 26.25% of respondents come 
from rural areas.  It is important to note that respondents from rural areas are now living in urban 
centers, and subsequently may have adopted more urban food habits and preferences.  Hence, the 
survey data will only be used as a comparison and complement to the official urban data results 
and analysis.   
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Table 9      Table 10 
Fathers tended to have higher educations, with 52.5% of respondents’ fathers holding a 
bachelor’s degree or higher to 40.19% for mothers.  The most common answer for fathers was an 
undergraduate degree abroad, whereas for mothers it was a degree from a domestic junior 
college. 
Table 11: Hours of Exercise per Week 
Hours Frequency Percentage 
Less than 1 42        13.95 
1 49        16.28 
2 48        15.95 
3 45        14.95 
4 35        11.63 
5 24         7.97 
6 16         5.32 
7 5         1.66 
8 6         1.99 
More than 8 31        10.30 
 
In regards to exercise, 14% never does it, while 47% exercise 1-3 hours a week.  11.63% 
exercise 4 hour a week, 17% exercise between 5-8 hours a week, while 10.3 % exercise more 
than 9 times a week.   If we consider 0-1 hours of exercise per week to be insufficient, 30.23% of 
the respondents exercise fall under this category.  If we consider 2-4 hours satisfactory, 42.53% 
of the respondents’ exercise fall under this category.  If we consider 5 hours a week sufficient, 
27.24% of the respondents fall under this category.  Although these cutoffs are arbitrarily 
chosen, it can be used as a crude measure to gain an overall sense to see if respondents are living 
a healthy lifestyle.    
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Table 12: Family Social Status 
Social status Frequency Percentage 
0 1         0.33 
1 2         0.66   
2 6         1.99 
3 27         8.97 
4 42        13.95 
5 87        28.90 
6 63        20.93 
7 52        17.28 
8 17         5.65 
9 3         1.00 
10 1         0.33 
 
In our survey, the respondents answered what they considered to be their social status on 
a scale of 1 to 10.  They also answered whether they experienced that the social status of them 
and their family had increased, decreased or remained the same during the last ten years.  Of the 
sample 29% claimed to be of social status 5, reflected by the sample mean of 5.36 with a 
standard deviation of 1.55.  Regarding the growth of the middle class, 64.45% of the sample 
claimed that their social status had increased from ten years ago, while only 9.3% claimed that it 
has decreased, and 26.25% reported no change.   
Within our sample of 301 students, we encountered only one vegetarian.   
Table 13: Vegetarian 
Vegetarian (including 
Seafood) 
Frequency Percentage 
0, Yes 1 0.33 
1, No 300 99.67 
 
For the grain commodities, the most common replies were that rice is consumed twice a 
day, while noodles, beans and tofu is consumed 1-2 times a week.  Bread, corn, and potatoes 
were mainly marked as consumed sometimes.  When it comes to preferences, rice, noodles, 
potatoes, beans, and tofu had the highest scores, with the rank three mostly checked, while bread 
and corn mostly had a preference ranking 2.   
All of the listed vegetables were generally marked as consumed sometimes.  Regarding 
the preferences, eggplant, broccoli and bamboo were the most popular, mostly scoring a 
preference rank of three.   
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For the fruits, everything save for durian and apples were marked as consumed 
sometimes, having durian mostly marked as never consumed and apples 1-2 times a week.  The 
most popular fruits were marked to be apples, litchi, and strawberries, mainly receiving 
preference rankings of 4.  There are also many fruits that generally had a preference ranking of 3; 
citrus, bananas, pineapple, dragon eye fruit, dragon fruit, pear, mango and kiwi.  Other fruits 
mainly got the preference rank 0, 1, or 2; durian, goji, sugarcane, and other fruits.    
Nuts, seeds, and mushrooms were all mainly marked as consumed sometimes.  The 
highest average preference ranking was 3 for peanuts, cashews and mushrooms.  Obtaining 
preference rankings of 1 and 2 were sesame seeds, sunflower seeds, and chestnuts.   
When it comes to dairy products and eggs, milk and eggs were stated to be mostly 
consumed once a day, while cheese was generally never consumed.  The most common 
preference rank for milk was 5, while being 3 for eggs, and 1 for cheese.   
Regarding the different meat products, pork is stated to be consumed the most, receiving 
equally as many checks for 3-4 times a week and 5-6 times a week.  Furthermore, chicken had 
the mostly checked consumption-frequency of 3-4 times a week.  Meats such as beef, duck, and 
lamb were mostly marked as consumed sometimes.  Frog, turkey, turtle, shark-fin soup, hasma, 
bear, pigeon, and goose were generally marked as never consumed.  On the preference ranking, 
however, beef received the highest average ranking with 5.  Pork, lamb, chicken, and duck were 
generally ranked with preference of 3, while all the other meat types were mostly ranked with 0.    
For seafood-consumption, fish saw the highest consumption frequency, with 1-2 times a 
week as mostly checked.  Squid and octopus, shrimp, clam, jellyfish and lobster were mostly 
marked as consumed sometimes, whereas eel, sea-cucumber, and shark-fin were mostly checked 
as never consumed.  On the preference ranking, fish mostly got the rank of 5, while shrimp had 
an equal amount of checks for a preference rank 4 and 5.  The most common preference ranking 
for all other sea-food types was 0.   
The last category in the survey included fast-food, soda and sweets.  Fast-food and soda 
were mostly marked as consumed sometimes, while sweets were mostly marked as consumed 1-
2 times a week.  Regarding the preference ranking, sweets were mostly ranked with 5, while 
soda and fast-food mostly got assigned rank 2.   
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5. Discussion 
 
This section is structured with three subsections that correspond to our three research 
questions.  Section 5.1 will discuss the data findings for urban and rural areas, as well as 
additional survey findings that the official data cannot show.  Thereafter, section 5.2 will discuss 
the whether rising incomes are responsible for changing consumption bundles.  Lastly, a 
discussion on health and environmental effects in regards to our findings will be presented in 
section 5.3. 
5.1 The Changing Consumption Bundles with Rising Incomes 
Over the past seventeen years, how has China’s rising income affected their population’s 
consumption bundle for various food products? 
This question will be discussed in the following three subsections.  The findings from the 
official data will be compared with the survey results in order to see if they differ.  However, 
since the survey results are in an urban context, it will not be applied to the rural subsection.   
5.1.1 Urban 
The official data shows that fruits, liquor, vegetables, and aquatic products saw the 
highest increase in per capita real expenditure from 1995 to 2011, respectively (Table 1).  They 
also correspond with the four products that are considered to be luxury goods, according to the 
expenditure elasticity analysis.  Survey data indicates that fruit preferences are high, with most 
answers between 3 and 5, thus being in line with the findings from the official data.  
Alternatively, preferences for vegetables were low, between 1 and 3, considering that they are 
considered luxury goods.  Therefore, the preferences according to the survey do not support the 
elasticity results for vegetables in the same way as for fruit.  However, vegetables are often used 
as compliments to many dishes, likely explaining the large per capita real expenditure increase.  
In regards to aquatic products, preferences from the survey support its popularity, especially 
amongst fish, shrimp, and lobster.   
Continuing the rank of the highest increases in per capita real expenditure are meat, oils 
& fats, eggs, and grains, respectively.  According to the expenditure elasticity analysis, these 
product-groups were considered necessity goods.  Survey results show that the meats mostly 
consumed were pork, chicken, beef, duck, and lamb.  Preferences show that beef was ranked the 
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highest, while pork, chicken, duck, and lamb still had considerable rankings.  While beef had 
higher preferences, it was stated to be consumed less than chicken and pork.  Had meat been 
more disaggregated from the highly-consumed pork and chicken products in the official data, 
beef may have been considered a luxury good.  However, combining them all made the 
aggregate product-group a necessity.   
Eggs were most often consumed once a day, with a corresponding preference ranking of 
three, thus strengthening its classification as a necessity good due to its daily consumption, mid-
range preference ranking, and relatively small increase in per capita real expenditure.  Grains 
showed the lowest increase in per capita real expenditure.  Within the product-group grain is 
rice, which according to the survey was most commonly consumed two to three times a day.  No 
other grain product was close to its frequency in consumption.  The survey data shows that 
preferences for rice are very high, with roughly 75% of answers ranging between 3 and 5.  Even 
with high preference rankings, the expenditure increases were likely low due to the fact that rice 
is often a staple in Chinese diets. 
5.1.2 Rural  
Regarding the official data for the rural areas, grains, vegetables, and edible oils saw 
decreases in per capita real expenditure from 1995 to 2011 (Table 1).  Despite the decrease in per 
capita real expenditures for vegetables, it saw a 3% increase in the budget share.  This rise is due 
to the even larger decline in per capita grain expenditure, which fell roughly 54% from 1995 to 
2011.  Subsequently, this reduced the per capita budget share for grain from 67% to 55% during 
this time period.  Despite the decreases in per capita expenditure in both grains and vegetables, it 
still represented roughly 82% of the per capita budget share in 2011.  According to the 
expenditure elasticities, these are the only two rural product-groups to be considered necessities.  
Although the expenditure on edible oils decreased, as a budget share it went from representing 
1.5% of the budget share in 1995 to 2.5% in 2011.  According to calculations, this was enough to 
classify edible oils as a luxury good.  However, this does not seem very intuitive.  The mere fact 
that the total expenditure on food not only becomes a smaller proportion of total expenditures as 
Engel’s law would imply, but the fact that it actually decreases (from 393.5 Yuan per capita in 
1995 to 219.1 Yuan in 2011) is abnormal.  Many of the expenditure elasticities also showed 
unusually high results, especially the for product-group aquatic products with an expenditure 
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elasticity of 12.  This likely implies that the rural data is too flawed in order to obtain plausible 
results.  Other than the potential that official Chinese data has been poorly reported, it is likely 
that other key product-groups are omitted from our set of variables that are important in 
obtaining accurate results.  Despite these shortcomings, it appears likely that grains and 
vegetables will remain as the most purchased product-groups for the foreseeable future, as other 
product-groups will take many years to close the large gap.   
5.1.3 Additional Survey Information That the Official Data Cannot Show 
In our survey, some product-groups were investigated that did not appear in the official 
data.  Such are dairy products, including milk and cheese, fast-food, sweets, and soda, as well as 
nuts, seeds, and mushrooms.  Dairy products were traditionally not consumed in China, and 
many Chinese people are known to be lactose-intolerant.  However, the survey results show that 
milk is often consumed once a day and its preference was most commonly assigned a five.  For 
cheese, however, popularity was much lower.  Additionally, fast-food and soda were on average 
consumed less than once a week and with average preference ranking of two.  Furthermore, 
roughly 80% of respondents reported to never eat shark-fin soup.   
5.2 Are Rising Incomes Responsible? 
Can expanding consumption bundles be alternatively explained by lower prices for food 
commodities as opposed to rising income? 
It appears that rising incomes are responsible for the increased expenditure and 
diversification of food products.  Although prices have been rising, incomes have been rising 
faster.  For both urban and rural areas, food expenditure as a percentage of income has 
significantly dropped.  For urban areas, it fell from roughly 30% in 1995 to roughly 13% in 2011 
(Figure 9).  Similarly for rural areas, this percentage fell from roughly 25% in 1995 to 
approximately 4% in 2011 (Figure 8).  This is in line with Engel’s law.  For urban areas, it seems 
that income levels have increased to a point where consumers are allocating expenditure beyond 
food, thus consumption bundles may be stabilizing.  Alternatively, despite our lack of reliable 
data, rural consumers are likely to further diversify their food consumption bundles as incomes 
rise.   
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5.3 Health and Environmental Impacts 
How does the evolving Chinese consumption bundle and current preference bundle 
correspond with studies on adverse health effects and environmental degradation? 
 It is difficult to equate the current levels of consumption into a net effect between 
positive and negative health effects.  Numerous health problems are fast-rising in China, and a 
diet rich in red meat, fast food, and soda may exacerbate these problems.  With urbanization 
expected to continue, more demand for these unhealthy products will likely rise.  However, per 
capita consumption of fruit and vegetables have risen, increasing dietary nutrients of Chinese 
citizens, which is an optimistic sign.  Furthermore, the low consumption rates and preferences 
for fast-food may indicate that the Chinese population may avoid unhealthy, processed food.  
Additionally, more than half of the survey respondents reported preference rankings of 2 or 
lower for sodas.  However, the survey also indicates that respondents may not be getting a 
sufficient amount of exercise.  Furthermore, the large increase in per capita expenditure in liquor 
and beverages in urban areas may cause detrimental health effects.    
Unfortunately, the negative environmental effects seem to be less ambiguous than the 
potential health effects.  Increasing urbanization and rising incomes in rural areas will make it 
more likely that the demand for meat will not fall, but possibly rise in coming years, which will 
increase environmental effects further.  As outlined earlier, animal products are generally raised 
with grain acting as inputs.  Furthermore, dairy products are increasing in popularity in China, 
which will require additional cows.  Fortunately, China’s consumption of pork towers over that 
of beef (Larsen, 2013).  As pigs are twice as efficient in converting grain into weight as cows, 
this puts less strain on the market for grain.  Further-encouraging is that China is the leading 
aqua-farming nation, so the demand for aquatic-products can be partially met using sustainable 
practices that minimize the use of grain as an input.  Despite this, however, further grain 
production will be necessary to provide inputs to raising animal protein, and no matter how 
efficient it is, the aggregate amount may put tremendous strain on the environment.  This will 
also indirectly require more water to grow grains.  Over-pumping of water sources will likely to 
continue, and China may be faced with a growing depletion of its water resources.  Furthermore, 
overgrazing of topsoil and the excessive use of pesticides could impact the environment with 
future consumption.  As rural residents tend to consume grains and vegetables according to 
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Chinese official statistics, much of these environmental effects are likely driven by urban 
consumption rather than rural residents.  Environmental pressures may continue to get stronger 
as urbanization continues.  However, one last encouraging trend is that the survey results show 
extremely low preferences and expenditures for shark fin soup among university students, 
boding well for future shark populations and their aquatic ecosystems at threat.   
Further research on this topic would be useful to gain a better understanding on the 
impacts of Chinese food consumption.  It would be helpful to include additional variables in an 
analysis, with less aggregated product-groups.  If a large set of household data could be obtained, 
this would serve as a quality source to base consumption analysis upon. 
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APPENDIX 
Appendix 1A.  Figure: Real Incomes in China for Urban and Rural Areas 
 
(China N.  B., Chinese Statistical Yearbook, 1996; China N.  B., Chinese Statistical Yearbook, 2012) – Adjusted for 
Inflation from 1995 
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Appendix 1B.  Figure: Rural Real Income and Real Expenditure 
 
(China N.  B., Chinese Statistical Yearbook, 1996; China N.  B., Chinese Statistical Yearbook, 2012) – Adjusted for 
Inflation from 1995 
 
Appendix 1C.  Figure: Urban Real Income and Real Expenditure 
 
(China N.  B., Chinese Statistical Yearbook, 1996; China N.  B., Chinese Statistical Yearbook, 2012) – Adjusted for 
Inflation from 1995 
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Appendix 2A.  Urban Regression Results: 
QUAIDS Model 
B.S.  Grain Coeff. Drisc/Kraay 
Std.  Err. 
t P>|t| [95% Conf. Interval] 
lnP Grain 0.0268106 0.0058464 4.59 0 0.0144167 0.0392045 
lnP Oil 0.0561081 0.0249275 2.25 0.039 0.0032641 0.1089521 
lnP Meat 0.0293671 0.0214777 -1.68 0.112 -0.0816572 0.0094043 
lnP Eggs 0.0241457 0.0081822 2.95 0.009 0.0068001 0.0414912 
lnP Aqu.  Prod. -0.0016131 0.0066386 -0.24 0.811 -0.0156863 0.0124602 
lnP Veg. -0.0752264 0.0116109 -6.48 0 -0.0998405 -0.0506123 
lnP Liquor -0.0194433 0.0295583 -0.66 0.52 -0.0821039 0.0432174 
lnP Fruit 0.0098265 0.0075392 1.3 0.211 -0.0061559 0.0258089 
ln Tot.  Exp.  
deflated 
-0.2424213 0.0981938 -2.47 0.025 -0.450583 -0.0342597 
ln Tot Exp.
2
 
deflated 
0.0408055 0.019598 2.08 0.054 -0.0007404 0.0823515 
Constant 0.6131 0.1118869 5.48 0 0.3759104 0.8502896 
       
 
B.S.  Oils & 
Fats 
Coeff. Drisc/Kraay 
Std.  Err. 
t P>|t| [95% Conf. Interval] 
lnP Grain 0.0010136 0.0022731 0.45 0.662 -0.0038052 0.0058323 
lnP Oil 0.0383778 0.0066518 5.77 0 0.0242766 0.0524791 
lnP Meat 0.0010996 0.0079377 0.14 0.892 -0.0157276 0.0179267 
lnP Eggs -0.008097 0.0024118 -3.36 0.004 -0.0132098 -0.0029843 
lnP Aqu.  Prod. -0.0007472 0.0011261 -0.66 0.516 -0.0031343 0.00164 
lnP Veg. -0.0005562 0.0031752 -0.18 0.863 -0.0072872 0.0061749 
lnP Liquor -0.0311249 0.0052261 -5.96 0 -0.0422037 -0.0200461 
lnP Fruit -0.0134204 0.0042161 -3.18 0.006 -0.0223581 -0.0044828 
ln Tot.  Exp.  
deflated 
0.0590848 0.0232753 2.54 0.022 0.0097433 0.1084263 
ln Tot Exp.
2
 
deflated 
-0.0127011 0.0042034 -3.02 0.008 -0.0216119 -0.0037902 
Constant 0.0550786 0.0326456 1.69 0.111 -0.014127 0.1242841 
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B.S.  Meat Coeff. Drisc/Kraay 
Std.  Err. 
t P>|t| [95% Conf. Interval] 
lnP Grain -0.0293671 0.0055629 -5.28 0 -0.04116 -0.0175743 
lnP Oil -0.0089576 0.0138192 -0.65 0.526 -0.0382529 0.0203378 
lnP Meat 0.0794551 0.0130065 6.11 0 0.0518826 0.1070276 
lnP Eggs -0.0043561 0.0032378 -1.35 0.197 -0.0112198 0.0025076 
lnP Aqu.  Prod. 0.0004054 0.0028219 0.14 0.888 -0.0055768 0.0063876 
lnP Veg. -0.0296329 0.0052137 -5.68 0 -0.0406854 -0.0185804 
lnP Liquor 0.0297318 0.0236138 1.26 0.226 -0.0203273 0.0797909 
lnP Fruit -0.0091198 0.0089044 -1.02 0.321 -0.0279963 0.0097567 
ln Tot.  Exp.  
deflated 
0.0300255 0.0981914 0.31 0.764 -0.1781311 0.238182 
ln Tot Exp.
2
 
deflated 
-0.0124437 0.0186143 -0.67 0.513 -0.0519041 0.0270168 
Constant 0.1916041 0.1614771 1.19 0.253 -0.1507121 0.5339203 
 
B.S.  Eggs Coeff. Drisc/Kraay 
Std.  Err. 
t P>|t| [95% Conf. Interval] 
lnP Grain 0.0038958 0.0020049 1.94 0.07 -0.0003545 0.008146 
lnP Oil 0.0053532 0.0055362 0.97 0.348 -0.0063829 0.0170894 
lnP Meat 0.0001169 0.0041171 0.03 0.978 -0.0086111 0.0088448 
lnP Eggs 0.0050334 0.0016172 3.11 0.007 0.0016051 0.0084616 
lnP Aqu.  Prod. -0.0027149 0.0010411 -2.61 0.019 -0.0049218 -0.000508 
lnP Veg. -0.0232879 0.0038126 -6.11 0 -0.0313701 -0.0152056 
lnP Liquor 0.0037212 0.0045743 0.81 0.428 -0.0059758 0.0134182 
lnP Fruit 0.001007 0.0015362 0.66 0.521 -0.0022496 0.0042636 
ln Tot.  Exp.  
deflated 
-0.1696089 0.0192926 -8.79 0 -0.2105073 -0.1287105 
ln Tot Exp.
2
 
deflated 
0.0298101 0.0038544 7.73 0 0.0216392 0.0379811 
Constant 0.3192477 0.0283128 11.28 0 0.2592272 0.3792682 
 
B.S.  Aquatic 
Products 
Coeff. Drisc/Kraay 
Std.  Err. 
t P>|t| [95% Conf. Interval] 
lnP Grain -0.0054935 0.0069984 -0.78 0.444 -0.0203295 0.0093424 
lnP Oil -0.0242501 0.0114861 -2.11 0.051 -0.0485995 0.0000993 
lnP Meat -0.0160262 0.0057015 -2.81 0.013 -0.0281129 -0.0039396 
lnP Eggs -0.002882 0.0042631 -0.68 0.509 -0.0119194 0.0061553 
lnP Aqu.  Prod. 0.0010081 0.0016746 0.6 0.556 -0.0025419 0.0045581 
lnP Veg. 0.0030741 0.0024883 1.24 0.234 -0.0022007 0.008349 
lnP Liquor 0.0301804 0.01621 1.86 0.081 -0.0041833 0.064544 
lnP Fruit 0.0022147 0.0053063 0.42 0.682 -0.0090342 0.0134635 
ln Tot.  Exp.  
deflated 
-0.0938487 0.1433101 -0.65 0.522 -0.3976525 0.2099551 
ln Tot Exp.
2
 
deflated 
0.0290189 0.0286855 1.01 0.327 -0.0317917 0.0898295 
Constant 0.1931242 0.1597396 1.21 0.244 -0.1455085 0.5317569 
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B.S.  
Vegetables 
Coeff. Drisc/Kraay 
Std.  Err. 
t P>|t| [95% Conf. Interval] 
lnP Grain 0.001317 0.0022724 0.58 0.57 -0.0035003 0.0061344 
lnP Oil 0.0009222 0.0061041 0.15 0.882 -0.0120179 0.0138624 
lnP Meat -0.0199361 0.0063328 -3.15 0.006 -0.033361 -0.0065112 
lnP Eggs 0.0009943 0.0024828 0.4 0.694 -0.0042689 0.0062576 
lnP Aqu.  Prod. 0.002128 0.0017739 1.2 0.248 -0.0016325 0.0058886 
lnP Veg. 0.0318179 0.0035304 9.01 0 0.0243339 0.0393019 
lnP Liquor 0.0105007 0.0084837 1.24 0.234 -0.007484 0.0284854 
lnP Fruit -0.004511 0.0027671 -1.63 0.123 -0.0103771 0.001355 
ln Tot.  Exp.  
deflated 
0.1194849 0.0353433 3.38 0.004 0.0445605 0.1944093 
ln Tot Exp.
2
 
deflated 
-0.0224048 0.0070671 -3.17 0.006 -0.0373865 -0.0074232 
Constant -0.1199404 0.0698023 -1.72 0.105 -0.2679146 0.0280337 
 
B.S.  Liquor  Coeff. Drisc/Kraay 
Std.  Err. 
t P>|t| [95% Conf. Interval] 
lnP Grain -0.0022046 0.0021638 -1.02 0.323 -0.0067916 0.0023825 
lnP Oil -0.0149771 0.0096784 -1.55 0.141 -0.0354945 0.0055402 
lnP Meat -0.0160313 0.0101072 -1.59 0.132 -0.0374575 0.0053949 
lnP Eggs -0.0075638 0.001715 -4.41 0 -0.0111993 -0.0039282 
lnP Aqu.  Prod. 0.0007278 0.002329 0.31 0.759 -0.0042094 0.0056649 
lnP Veg. 0.0349252 0.0073193 4.77 0 0.0194091 0.0504413 
lnP Liquor -0.009925 0.0099427 -1 0.333 -0.0310025 0.0111524 
lnP Fruit -0.0013246 0.0025928 -0.51 0.616 -0.0068211 0.004172 
ln Tot.  Exp.  
deflated 
0.0181334 0.0361794 0.5 0.623 -0.0585635 0.0948302 
ln Tot Exp.
2
 
deflated 
-0.001413 0.007042 -0.2 0.843 -0.0163414 0.0135154 
Constant 0.1028785 0.0657615 1.56 0.137 -0.0365296 0.2422866 
 
B.S.  Fruit Coeff. Drisc/Kraay 
Std.  Err. 
t P>|t| [95% Conf. Interval] 
lnP Grain 0.0040283 0.0062004 0.65 0.525 -0.009116 0.0171725 
lnP Oil -0.0525766 0.0077268 -6.8 0 -0.0689566 -0.0361966 
lnP Meat 0.0074485 0.01178 0.63 0.536 -0.0175239 0.0324209 
lnP Eggs -0.0072744 0.0053736 -1.35 0.195 -0.0186659 0.0041171 
lnP Aqu.  Prod. 0.0008059 0.0037383 0.22 0.832 -0.007119 0.0087308 
lnP Veg. 0.0588861 0.0117507 5.01 0 0.0339758 0.0837963 
lnP Liquor -0.0136408 0.0217726 -0.63 0.54 -0.0597966 0.032515 
lnP Fruit 0.0153277 0.0040203 3.81 0.002 0.006805 0.0238504 
ln Tot.  Exp.  
deflated 
0.2791504 0.0601674 4.64 0 0.1516014 0.4066995 
ln Tot Exp.
2
 
deflated 
-0.050672 0.0103958 -4.87 0 -0.0727102 -0.0286338 
Constant -0.3550927 0.0960312 -3.7 0.002 -0.5586698 -0.1515156 
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LAIDS Model 
BSGrain Coeff. Std.  Err. t P>|t| [95% Conf. Interval] 
lnP Grain 0.026729 0.0062089 4.3 0.001 0.0135668 0.0398913 
lnP Oil 0.0567015 0.0240172 2.36 0.031 0.0057873 0.1076158 
lnP Meat -0.0388126 0.0210944 -1.84 0.084 -0.0835308 0.0059056 
lnP Eggs 0.0232887 0.0074964 3.11 0.007 0.0073969 0.0391804 
lnP Aqu.  Prod. -0.0000448 0.0062031 -0.01 0.994 -0.0131949 0.0131053 
lnP Veg. -0.0768215 0.0108339 -7.09 0 -0.0997882 -0.0538547 
lnP Liquor -0.0185013 0.0293751 -0.63 0.538 -0.0807738 0.0437712 
lnP Fruit 0.0132499 0.0074375 1.78 0.094 -0.002517 0.0290168 
ln Tot.  Exp.  
deflated 
-0.0319275 0.011275 -2.83 0.012 -0.0558295 -0.0080256 
Constant 0.3391103 0.0948752 3.57 0.003 0.137984 0.5402367 
 
B.S.  Oils & 
Fats 
Coeff. Std.  Err. t P>|t| [95% Conf. Interval] 
lnP Grain 0.001039 0.0022954 0.45 0.657 -0.003827 0.0059049 
lnP Oil 0.0381931 0.0065077 5.87 0 0.0243973 0.0519889 
lnP Meat 0.0019357 0.0079806 0.24 0.811 -0.0149825 0.0188538 
lnP Eggs -0.0078303 0.0022408 -3.49 0.003 -0.0125806 -0.00308 
lnP Aqu.  Prod. -0.0012353 0.0012454 -0.99 0.336 -0.0038754 0.0014048 
lnP Veg. -0.0000597 0.0031478 -0.02 0.985 -0.0067327 0.0066133 
lnP Liquor -0.0314181 0.0052143 -6.03 0 -0.0424719 -0.0203643 
lnP Fruit -0.014486 0.0041959 -3.45 0.003 -0.023381 -0.0055911 
ln Tot.  Exp.  
deflated 
-0.0064331 0.0047053 -1.37 0.19 -0.0164078 0.0035416 
Constant 0.1403601 0.014214 9.87 0 0.1102277 0.1704925 
 
B.S.  Meat Coeff. Drisc/Kraa 
Std.  Err. 
t P>|t| [95% Conf. Interval] 
lnP Grain -0.0293422 0.0056023 -5.24 0 -0.0412186 -0.0174659 
lnP Oil -0.0091385 0.0136874 -0.67 0.514 -0.0381546 0.0198775 
lnP Meat 0.0802742 0.0122907 6.53 0 0.0542192 0.1063292 
lnP Eggs -0.0040947 0.0031926 -1.28 0.218 -0.0108628 0.0026733 
lnP Aqu.  Prod. -0.0000729 0.0024554 -0.03 0.977 -0.005278 0.0051323 
lnP Veg. -0.0291465 0.0049112 -5.93 0 -0.0395578 -0.0187351 
lnP Liquor 0.0294445 0.0235389 1.25 0.229 -0.0204557 0.0793447 
lnP Fruit -0.0101638 0.0077644 -1.31 0.209 -0.0266236 0.0062961 
ln Tot.  Exp.  
deflated 
-0.0341647 0.0082407 -4.15 0.001 -0.0516342 -0.0166953 
Constant 0.2751574 0.0810888 3.39 0.004 0.1032569 0.447058 
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B.S.  Eggs Coeff. Std.  Err. t P>|t| [95% Conf. Interval] 
lnP Grain 0.0038361 0.0022138 1.73 0.102 -0.000857 0.0085293 
lnP Oil 0.0057868 0.0051063 1.13 0.274 -0.0050382 0.0166117 
lnP Meat -0.0018455 0.0038838 -0.48 0.641 -0.0100787 0.0063878 
lnP Eggs 0.0044073 0.0013732 3.21 0.005 0.0014963 0.0073183 
lnP Aqu.  Prod. -0.0015692 0.0011334 -1.38 0.185 -0.003972 0.0008336 
lnP Veg. -0.0244531 0.0037363 -6.54 0 -0.0323737 -0.0165325 
lnP Liquor 0.0044094 0.0041458 1.06 0.303 -0.0043792 0.013198 
lnP Fruit 0.0035079 0.0016846 2.08 0.054 -0.0000632 0.007079 
ln Tot.  Exp.  
deflated 
-0.0158345 0.0033367 -4.75 0 -0.0229079 -0.008761 
Constant 0.1190869 0.0128722 9.25 0 0.0917991 0.1463748 
 
B.S.  Aquatic 
Products 
Coeff. Drisc/Kraay 
Std.  Err. 
t P>|t| [95% Conf. Interval] 
lnP Grain -0.0055516 0.0066686 -0.83 0.417 -0.0196884 0.0085852 
lnP Oil -0.0238281 0.0115971 -2.05 0.057 -0.0484128 0.0007567 
lnP Meat -0.0179365 0.005227 -3.43 0.003 -0.0290171 -0.0068558 
lnP Eggs -0.0034915 0.004342 -0.8 0.433 -0.0126962 0.0057132 
lnP Aqu.  Prod. 0.0021233 0.0014284 1.49 0.157 -0.0009047 0.0051514 
lnP Veg. 0.0019398 0.0029831 0.65 0.525 -0.004384 0.0082636 
lnP Liquor 0.0308503 0.0169791 1.82 0.088 -0.0051438 0.0668444 
lnP Fruit 0.0046492 0.0035837 1.3 0.213 -0.0029479 0.0122463 
ln Tot.  Exp.  
deflated 
0.0558442 0.0097588 5.72 0 0.0351565 0.0765318 
Constant -0.0017239 0.0556546 -0.03 0.976 -0.1197063 0.1162586 
 
B.S.  
Vegetables 
Coeff. Std.  Err. t P>|t| [95% Conf. Interval] 
lnP Grain 0.0013618 0.0022143 0.62 0.547 -0.0033323 0.0060559 
lnP Oil 0.0005964 0.0064443 0.09 0.927 -0.013065 0.0142578 
lnP Meat -0.0184613 0.0064694 -2.85 0.011 -0.0321758 -0.0047467 
lnP Eggs 0.0014649 0.0029105 0.5 0.622 -0.004705 0.0076348 
lnP Aqu.  Prod. 0.001267 0.0018237 0.69 0.497 -0.002599 0.005133 
lnP Veg. 0.0326937 0.0036604 8.93 0 0.024934 0.0404534 
lnP Liquor 0.0099835 0.0088105 1.13 0.274 -0.008694 0.028661 
lnP Fruit -0.0063907 0.0028441 -2.25 0.039 -0.0124199 -0.0003615 
ln Tot.  Exp.  
deflated 
0.0039103 0.0045876 0.85 0.407 -0.005815 0.0136357 
Constant 0.0304974 0.0367625 0.83 0.419 -0.0474356 0.1084305 
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B.S.  Liquor Coeff. Drisc/Kraay 
Std.  Err. 
t P>|t| [95% Conf. Interval] 
lnP Grain -0.0022017 0.0021693 -1.01 0.325 -0.0068004 0.0023969 
lnP Oil -0.0149977 0.0096211 -1.56 0.139 -0.0353934 0.0053981 
lnP Meat -0.0159383 0.0100619 -1.58 0.133 -0.0372686 0.0053921 
lnP Eggs -0.0075341 0.0016827 -4.48 0 -0.0111012 -0.003967 
lnP Aqu.  Prod. 0.0006735 0.00235 0.29 0.778 -0.0043083 0.0056552 
lnP Veg. 0.0349804 0.0073222 4.78 0 0.019458 0.0505029 
lnP Liquor -0.0099577 0.0099517 -1 0.332 -0.0310543 0.011139 
lnP Fruit -0.0014431 0.0024968 -0.58 0.571 -0.0067362 0.0038499 
ln Tot.  Exp.  
deflated 
0.0108445 0.0055779 1.94 0.07 -0.0009802 0.0226692 
Constant 0.112366 0.0405811 2.77 0.014 0.0263379 0.1983942 
 
B.S.  Fruit Coeff. Std.  Err. t P>|t| [95% Conf. Interval] 
lnP Grain 0.0041296 0.0061805 0.67 0.514 -0.0089725 0.0172317 
lnP Oil -0.0533136 0.0077963 -6.84 0 -0.0698411 -0.036786 
lnP Meat 0.0107842 0.0120151 0.9 0.383 -0.0146867 0.0362551 
lnP Eggs -0.0062102 0.0052724 -1.18 0.256 -0.0173872 0.0049668 
lnP Aqu.  
Prod. 
-0.0011416 0.0033449 -0.34 0.737 -0.0082324 0.0059493 
lnP Veg. 0.0608668 0.0116209 5.24 0 0.0362315 0.0855021 
lnP Liquor -0.0148106 0.0217445 -0.68 0.506 -0.0609068 0.0312856 
lnP Fruit 0.0110765 0.0037647 2.94 0.01 0.0030958 0.0190573 
ln Tot.  Exp.  
deflated 
0.0177609 0.010967 1.62 0.125 -0.005488 0.0410098 
Constant -0.0148545 0.0697189 -0.21 0.834 -0.1626519 0.132943 
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Appendix 2B.  Urban Panel Data Summary Statistics: 
Variable Variation 
type 
  Mean   Std.  
Dev. 
        Min          Max Observations 
Region overall 115 8.3751 101 129 N =     493 
 between  8.5147 101 129 n =      29 
 within  0.0000 115 115 T =      17 
       
Year              overall 2003 4.9040 1995 2011 N =     493 
 between  0.0000 2003 2003 n =      29 
 within  4.9040 1995 2011 T =      17 
       
Budget Share Grain         overall 0.1573 0.0442 0.0788 0.3323 N =     493 
 between  0.0360 0.1039 0.2457 n =      29 
 within  0.0264 0.1086 0.2449 T =      17 
       
Budget Share Oils & fats     overall 0.0529 0.0134 0.0250 1 N =     493 
 between  0.0116 0.0331 0.7136 n =      29 
 within  0.0071 0.0353 0.8113 T =      17 
       
Budget Share Meat        overall 0.3123 0.0543 0.2038 0.4684 N =     493 
 between  0.0532 0.2336 0.4509 n =      29 
 within  0.0147 0.2682 0.3487 T =      17 
       
Budget Share Eggs          overall 0.0422 0.0150 0.0139 0.9462 N =     493 
 between  0.0129 0.0158 0.6566 n =      29 
 within  0.0079 0.0248 0.7120 T =      17 
       
Budget Share Aqu.  Prod.        overall 0.0913 0.0614 0.0235 0.2793 N =     493 
 between  0.0614 0.0317 0.2291 n =      29 
 within  0.0111 0.0101 0.1415 T =      17 
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Budget Share Vegetables        overall 0.1561 0.0215 0.1087 0.2254 N =     493 
 between  0.0188 0.1212 0.1945 n =      29 
 within  0.0110 0.1270 0.1896 T =      17 
       
Budget Share Liquor        overall 0.0756 0.0243 0.0244 0.1397 N =     493 
 between  0.0224 0.0292 0.1190 n =      29 
 within  0.0104 0.0329 0.1141 T =      17 
       
Budget Share Fruit        overall 0.1123 0.0289 0.0001 0.2178 N =     493 
 between  0.0196 0.0692 0.1523 n =      29 
 within  -0.0215 0.0093 0.1939 T =      17 
       
Price Grain         overall 136 173.2032 72.7408 1862.272 N =     493 
 between  144.4537 95.5108 886.1840 n =      29 
 within  -99.0508 649.9734 1112.2990 T =      17 
       
Price Oils & fats      overall 97 20.3728 64.3106 188.0615 N =     493 
 between  6.6910 84.5777 114.1419 n =      29 
 within  19.2805 59.3674 170.4651 T =      17 
       
Price Meat      overall 117 32.7986 75.6152 259.8194 N =     493 
 between  8.4837 97.5717 138.5824 n =      29 
 within  31.7193 72.4147 238.4396 T =      17 
       
Price Eggs      overall 126 181.3715 60.5090 1950.3350 N =     493 
 between  151.9352 80.1549 915.3764 n =      29 
 within  -102.7716 689.0132 1161.3220 T =      17 
       
Price Aqu.  Prod. overall 131 -157.4874 16.4205 1659.8650 N =     493 
 between  133.0344 4.9000 813.1824 n =      29 
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 within  -87.6339 581.8753 977.9894 T =      17 
       
Price Vegetables        overall 158 56.8017 89.1129 371.5570 N =     493 
 between  18.9052 114.6570 195.6433 n =      29 
 within  53.6717 62.7975 334.4173 T =      17 
       
Price  Liquor         overall 113 14.6649 88.3818 212.1313 N =     493 
 between  6.9546 97.5059 133.6631 n =      29 
 within  12.9718 79.4389 191.5702 T =      17 
       
Price Fruit         overall 140 179.3817 73.3265 1996.7610 N =     493 
 between  147.9729 97.1223 98.0611 n =      29 
 within  -104.8516 668.3891 1228.3720 T =      17 
       
Total Expenditure overall 1601 656.3564 772.85 4313.75 N =     493 
 between  405.9591 1108.56 2539.42 n =      29 
 within  520.9225 912.90 3401.88 T =      17 
       
ln Tot.  Exp.  deflated         overall 2.5515 0.2735 1.9348 3.3326 N =     484 
 between  0.2632 2.1283 3.1226 n =      29 
 within  0.0988 2.3469 2.8299 T-bar = 
16.6897 
       
ln Tot.  Exp.
2
 deflated        overall 6.5848 1.4391 3.7435 11.1064 N =     484 
 between  1.3846 4.5402 9.7628 n =      29 
  within   0.5081 5.4973 8.0398 T-bar = 
16.6897 
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Appendix 2C.  Urban Variance Inflation Factor 
Variance Inflation Factor 
Variable VIF 1/VIF 
ln Tot.  Exp.  deflated 5899.38 0.00017 
lnP Liquor 2841.54 0.000352 
lnP Meat 2146.08 0.000466 
lnPoil 1703.73 0.000587 
ln Tot.  Exp.
2
 deflated 1495.02 0.000669 
lnP Vegetables 826.68 0.00121 
lnP Fruit 612.66 0.001632 
lnP Grain 162.27 0.006163 
lnP Eggs 152.08 0.006575 
lnP Aqu.  Prod. 118.83 0.008415 
Mean VIF 1595.83       - 
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Appendix 2D.  Urban Correlation Table: 
  lnP Grain     lnP Oils    lnP Meat    lnP Eggs   lnP Aqu.  
Prod.   
 lnP Veg.   lnP Liquor lnP Fruit ln Tot.  
Exp.  
deflated 
ln Tot.  
Exp.2 
deflated 
lnP Grain 1 - - - - - - - - - 
lnP Oil -0.6882 1 - - - - - - - - 
lnP Meat -0.4072 0.3682 1 - - - - - - - 
lnP Eggs 0.7706 -0.7824 -0.5305 1 - - - - - - 
lnP Aqu.  
Prod. 
0.2333 -0.1152 -0.8321 0.373 1 - - - - - 
lnP Veg. 0.3084 -0.4762 -0.0253 0.1792 -0.2045 1 - - - - 
lnP Liquor 0.4568 -0.7986 -0.5179 0.7076 0.2521 0.3797 1 - - - 
lnP Fruit 0.0533 -0.3404 -0.7756 0.4729 0.5976 -0.1434 0.4414 1 - - 
ln Tot.  Exp.  
deflated 
-0.6972 0.817 -0.0633 -0.5867 0.3431 -0.5571 -0.5475 0.1437 1 - 
ln Tot.  Exp.2 
deflated 
0.7226 -0.8128 0.0467 0.5691 -0.3336 0.5172 0.52 -0.1456 -0.9938 1 
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Appendix 2E.  Rural Regression Results 
QUAIDS Model 
B.S.  Grain Coeff. Drisc/Kraay 
Std.  Err. 
t P>|t| [95% Conf. Interval] 
lnP Grain 0.2110847 0.0047599 44.35 0 0.2009943 0.2211752 
lnP Oils -0.0091446 0.0013935 -6.56 0 -0.0120988 -0.0061905 
lnP Meat -0.027048 0.0026595 -10.17 0 -0.0326859 -0.0214102 
lnP Eggs -0.0041045 0.0017891 -2.29 0.036 -0.0078972 -0.0003118 
lnP Aqu.  Prod. -0.0045455 0.001759 -2.58 0.02 -0.0082743 -0.0008166 
lnP Veg. -0.1601689 0.0028072 -57.06 0 -0.1661199 -0.1542179 
lnP Liquor -0.0087255 0.0017188 -5.08 0 -0.0123692 -0.0050818 
ln Tot.  Exp.  
deflated 
0.3375632 0.0360495 9.36 0 0.2611416 0.4139848 
ln Tot.  Exp.
2
 
deflated 
-0.1853028 0.0116514 -15.9 0 -0.2100026 -0.1606029 
Constant 0.1747796 0.0338794 5.16 0 0.1029584 0.2466009 
 
B.S.  Edible 
Oils 
Coeff. Drisc/Kraay 
Std.  Err. 
t P>|t| [95% Conf. Interval] 
lnP Grain -0.0095286 0.0018333 -5.2 0 -0.0134151 -0.0056421 
lnP Oils 0.0170149 0.0007391 23.02 0 0.015448 0.0185818 
lnP Meat -0.0000213 0.0005898 -0.04 0.972 -0.0012718 0.0012291 
lnP Eggs -0.0010058 0.000598 -1.68 0.112 -0.0022735 0.0002619 
lnP Aqu.  Prod. 0.0005761 0.0005455 1.06 0.307 -0.0005804 0.0017326 
lnP Veg. -0.0067917 0.0008882 -7.65 0 -0.0086745 -0.0049089 
lnP Liquor -0.0006057 0.0005575 -1.09 0.293 -0.0017875 0.000576 
ln Tot.  Exp.  
deflated 
0.0101772 0.0074767 1.36 0.192 -0.0056728 0.0260272 
ln Tot.  Exp.
2
 
deflated 
-0.0023569 0.0021874 -1.08 0.297 -0.0069941 0.0022802 
Constant 0.0635024 0.01018 6.24 0 0.0419218 0.085083 
 
B.S.  Meat Coeff. Drisc/Kraay 
Std.  Err. 
t P>|t| [95% Conf. Interval] 
lnP Grain -0.0048568 0.0046885 -1.04 0.316 -0.0147959 0.0050823 
lnP Oils -0.0116056 0.0015549 -7.46 0 -0.0149018 -0.0083094 
lnP Meat 0.0374068 0.0020306 18.42 0 0.0331022 0.0417115 
lnP Eggs -0.0002069 0.0021273 -0.1 0.924 -0.0047165 0.0043028 
lnP Aqu.  Prod. 0.00019 0.0017018 0.11 0.913 -0.0034177 0.0037977 
lnP Veg. -0.0166318 0.0017248 -9.64 0 -0.0202882 -0.0129754 
lnP Liquor -0.0085022 0.0008923 -9.53 0 -0.0103938 -0.0066106 
ln Tot.  Exp.  
deflated 
0.0326823 0.0250225 1.31 0.21 -0.0203631 0.0857276 
ln Tot.  Exp.
2
 
deflated 
0.0161737 0.006932 2.33 0.033 0.0014785 0.0308688 
Constant 0.0317881 0.0314003 1.01 0.326 -0.0347775 0.0983537 
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B.S.  Eggs Coeff. Drisc/Kraay 
Std.  Err. 
t P>|t| [95% Conf. Interval] 
lnP Grain -0.0002726 0.0021279 -0.13 0.9 -0.0047835 0.0042384 
lnP Oils 0.0010614 0.0007213 1.47 0.161 -0.0004678 0.0025906 
lnP Meat -0.0016185 0.0006264 -2.58 0.02 -0.0029465 -0.0002906 
lnP Eggs 0.0087405 0.001218 7.18 0 0.0061585 0.0113226 
lnP Aqu.  Prod. 0.0008102 0.0010996 0.74 0.472 -0.001521 0.0031413 
lnP Veg. -0.0055462 0.0008501 -6.52 0 -0.0073484 -0.003744 
lnP Liquor -0.0016364 0.0010584 -1.55 0.142 -0.0038801 0.0006072 
ln Tot.  Exp.  
deflated 
-0.0219625 0.0156735 -1.4 0.18 -0.0551888 0.0112638 
ln Tot.  Exp.
2
 
deflated 
0.0200364 0.0064627 3.1 0.007 0.0063361 0.0337366 
Constant 0.034184 0.0152385 2.24 0.039 0.0018798 0.0664882 
 
B.S.  Aquatic 
Products 
Coeff. Drisc/Kraay 
Std.  Err. 
t P>|t| [95% Conf. Interval] 
lnP Grain 0.0298129 0.0054918 5.43 0 0.0181709 0.041455 
lnP Oils -0.006405 0.0008661 -7.39 0 -0.0082411 -0.0045688 
lnP Meat -0.0086871 0.0012144 -7.15 0 -0.0112616 -0.0061127 
lnP Eggs -0.0029895 0.0011379 -2.63 0.018 -0.0054018 -0.0005772 
lnP Aqu.  Prod. 0.0026579 0.0003303 8.05 0 0.0019577 0.0033581 
lnP Veg. -0.0064142 0.0017048 -3.76 0.002 -0.0100282 -0.0028003 
lnP Liquor -0.0052795 0.0005794 -9.11 0 -0.0065078 -0.0040512 
ln Tot.  Exp.  
deflated 
-0.025288 0.0252063 -1 0.331 -0.0787228 0.0281469 
ln Tot.  Exp.
2
 
deflated 
0.0669799 0.0055615 12.04 0 0.05519 0.0787697 
Constant -0.1189644 0.0369525 -3.22 0.005 -0.1973002 -0.0406286 
 
B.S.  
Vegetables 
Coeff. Drisc/Kraay 
Std.  Err. 
t P>|t| [95% Conf. Interval] 
lnP Grain -0.2429715 0.0059402 -40.9 0 -0.2555642 -0.2303788 
lnP Oils 0.0111691 0.0010561 10.58 0 0.0089304 0.0134079 
lnP Meat 0.009896 0.002833 3.49 0.003 0.0038902 0.0159018 
lnP Eggs 0.0045874 0.0015716 2.92 0.01 0.0012557 0.0079192 
lnP Aqu.  Prod. 0.0025647 0.0020594 1.25 0.231 -0.001801 0.0069304 
lnP Veg. 0.2067917 0.0029021 71.26 0 0.2006396 0.2129438 
lnP Liquor 0.0072755 0.0011758 6.19 0 0.0047828 0.0097681 
ln Tot.  Exp.  
deflated 
-0.2759039 0.0429748 -6.42 0 -0.3670064 -0.1848015 
ln Tot.  Exp.
2
 
deflated 
0.0134057 0.0127887 1.05 0.31 -0.013705 0.0405165 
Constant 0.8423558 0.0429808 19.6 0 0.7512406 0.933471 
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B.S.  Liquor Coeff. Drisc/Kraay 
Std.  Err. 
t P>|t| [95% Conf. Interval] 
lnP Grain 0.0167318 0.0045784 3.65 0.002 0.007026 0.0264376 
lnP Oils -0.0020903 0.0005512 -3.79 0.002 -0.0032588 -0.0009217 
lnP Meat -0.0099278 0.0017817 -5.57 0 -0.0137049 -0.0061508 
lnP Eggs -0.0050213 0.0007527 -6.67 0 -0.006617 -0.0034256 
lnP Aqu.  Prod. -0.0022533 0.0006983 -3.23 0.005 -0.0037336 -0.0007731 
lnP Veg. -0.0112389 0.0010881 -10.33 0 -0.0135455 -0.0089323 
lnP Liquor 0.0174739 0.0014613 11.96 0 0.0143761 0.0205717 
ln Tot.  Exp.  
deflated 
-0.0572683 0.0168407 -3.4 0.004 -0.0929691 -0.0215675 
ln Tot.  Exp.
2
 
deflated 
0.071064 0.0101963 6.97 0 0.0494489 0.0926792 
Constant -0.0276455 0.0242487 -1.14 0.271 -0.0790504 0.0237595 
 
LAIDS Model 
B.S.  Grain Coeff. Drisc/Kraay 
Std.  Err. 
t P>|t| [95% Conf. Interval] 
lnP Grain 0.1829407 0.0075949 24.09 0 0.1668401 0.1990412 
lnP Oils -0.0046938 0.0019438 -2.41 0.028 -0.0088144 -0.0005731 
lnP Meat -0.0130653 0.0048575 -2.69 0.016 -0.0233628 -0.0027678 
lnP Eggs 0.0022062 0.0018882 1.17 0.26 -0.0017966 0.006209 
lnP Aqu.  Prod. 0.0020359 0.0015498 1.31 0.207 -0.0012495 0.0053212 
lnP Veg. -0.1501196 0.0047372 -31.69 0 -0.160162 -0.1400771 
lnP Liquor 0.004524 0.0029733 1.52 0.148 -0.001779 0.010827 
ln Tot.  Exp.  
deflated 
-0.1586403 0.0198887 -7.98 0 -0.2008025 -0.1164781 
Constant 0.5082697 0.0496649 10.23 0 0.4029849 0.6135545 
 
B.S.  Edible 
Oils 
Coeff. Drisc/Kraay 
Std.  Err. 
t P>|t| [95% Conf. Interval] 
lnP Grain -0.0098866 0.0017398 -5.68 0 -0.0135747 -0.0061985 
lnP Oils 0.0170715 0.0007395 23.09 0 0.0155039 0.0186391 
lnP Meat 0.0001565 0.0005253 0.3 0.77 -0.0009572 0.0012702 
lnP Eggs -0.0009256 0.0006001 -1.54 0.143 -0.0021977 0.0003465 
lnP Aqu.  Prod. 0.0006598 0.0005542 1.19 0.251 -0.0005152 0.0018348 
lnP Veg. -0.0066639 0.0008641 -7.71 0 -0.0084956 -0.0048321 
lnP Liquor -0.0004372 0.0004995 -0.88 0.394 -0.0014961 0.0006217 
ln Tot.  Exp.  
deflated 
0.0038658 0.0038907 0.99 0.335 -0.0043821 0.0121137 
Constant 0.0677442 0.0089329 7.58 0 0.0488072 0.0866812 
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B.S.  Meat Coeff. Drisc/Kraay 
Std.  Err. 
t P>|t| [95% Conf. Interval] 
lnP Grain -0.0024003 0.0036966 -0.65 0.525 -0.0102368 0.0054362 
lnP Oils -0.0119941 0.0016501 -7.27 0 -0.0154922 -0.008496 
lnP Meat 0.0361864 0.0019164 18.88 0 0.0321238 0.040249 
lnP Eggs -0.0007577 0.0019292 -0.39 0.7 -0.0048473 0.003332 
lnP Aqu.  Prod. -0.0003845 0.0016705 -0.23 0.821 -0.0039257 0.0031568 
lnP Veg. -0.0175089 0.0013082 -13.38 0 -0.0202821 -0.0147358 
lnP Liquor -0.0096587 0.0010769 -8.97 0 -0.0119416 -0.0073757 
ln Tot.  Exp.  
deflated 
0.0759922 0.0077525 9.8 0 0.0595576 0.0924267 
Constant 0.0026802 0.0191871 0.14 0.891 -0.0379946 0.043355 
 
B.S.  Eggs Coeff. Drisc/Kraay 
Std.  Err. 
t P>|t| [95% Conf. Interval] 
lnP Grain 0.0027706 0.0025304 1.09 0.29 -0.0025935 0.0081347 
lnP Oils 0.0005802 0.0006003 0.97 0.348 -0.0006924 0.0018527 
lnP Meat -0.0031304 0.0010535 -2.97 0.009 -0.0053638 -0.000897 
lnP Eggs 0.0080582 0.0010241 7.87 0 0.0058871 0.0102292 
lnP Aqu.  Prod. 0.0000985 0.0012054 0.08 0.936 -0.0024568 0.0026539 
lnP Veg. -0.0066328 0.0013457 -4.93 0 -0.0094855 -0.0037801 
lnP Liquor -0.0030691 0.0005609 -5.47 0 -0.0042581 -0.00188 
ln Tot.  Exp.  
deflated 
0.0316909 0.0071264 4.45 0 0.0165835 0.0467983 
Constant -0.0018755 0.0135835 -0.14 0.892 -0.0306712 0.0269201 
 
B.S.  Aquatic 
Products 
Coeff. Drisc/Kraay 
Std.  Err. 
t P>|t| [95% Conf. Interval] 
lnP Grain 0.0399859 0.0052143 7.67 0 0.028932 0.0510398 
lnP Oils -0.0080138 0.0009724 -8.24 0 -0.0100751 -0.0059524 
lnP Meat -0.0137414 0.0014038 -9.79 0 -0.0167173 -0.0107655 
lnP Eggs -0.0052706 0.0015313 -3.44 0.003 -0.0085168 -0.0020243 
lnP Aqu.  Prod. 0.000279 0.0004957 0.56 0.581 -0.0007718 0.0013298 
lnP Veg. -0.0100467 0.0017486 -5.75 0 -0.0137535 -0.0063399 
lnP Liquor -0.0100687 0.0010875 -9.26 0 -0.0123741 -0.0077633 
ln Tot.  Exp.  
deflated 
0.1540706 0.0141681 10.87 0 0.1240356 0.1841057 
Constant -0.23951 0.031903 -7.51 0 -0.30714 -0.17188 
 
B.S.  
Vegetables 
Coeff. Drisc/Kraay 
Std.  Err. 
t P>|t| [95% Conf. Interval] 
lnP Grain -0.2409354 0.0047196 -51.05 0 -0.2509404 -0.2309304 
lnP Oils 0.0108471 0.0008748 12.4 0 0.0089927 0.0127016 
lnP Meat 0.0088844 0.0021168 4.2 0.001 0.0043971 0.0133718 
lnP Eggs 0.0041309 0.0014789 2.79 0.013 0.0009958 0.007266 
lnP Aqu.  Prod. 0.0020886 0.0019353 1.08 0.296 -0.0020141 0.0061912 
lnP Veg. 0.2060647 0.0028243 72.96 0 0.2000776 0.2120519 
lnP Liquor 0.0063169 0.0010353 6.1 0 0.0041223 0.0085116 
ln Tot.  Exp.  
deflated 
-0.240006 0.0111805 -21.47 0 -0.2637077 -0.2163044 
Constant 0.8182294 0.0247897 33.01 0 0.7656776 0.8707812 
 
67 
 
B.S.  Liquor Coeff. Drisc/Kraay 
Std.  Err. 
t P>|t| [95% Conf. Interval] 
lnP Grain 0.0275251 0.0060297 4.56 0 0.0147428 0.0403074 
lnP Oils -0.0037972 0.0007822 -4.85 0 -0.0054554 -0.0021389 
lnP Meat -0.0152902 0.0028779 -5.31 0 -0.0213912 -0.0091892 
lnP Eggs -0.0074415 0.0013522 -5.5 0 -0.010308 -0.004575 
lnP Aqu.  Prod. -0.0047773 0.0011051 -4.32 0.001 -0.0071199 -0.0024347 
lnP Veg. -0.0150929 0.0015098 -10 0 -0.0182935 -0.0118922 
lnP Liquor 0.0123927 0.0014438 8.58 0 0.0093321 0.0154533 
ln Tot.  Exp.  
deflated 
0.1330269 0.0165985 8.01 0 0.0978397 0.1682141 
Constant -0.1555397 0.0417664 -3.72 0.002 -0.2440805 -0.0669989 
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Appendix 2F.  Rural Panel Data Summary Statistics: 
Make note that prices are not included here since they are the same as for urban 
Variable Variation 
type 
  Mean       Std.  
Dev. 
                 Min                  Max  Observations 
Region overall        15 8.3751    1 29 N =     493 
  between     8.5147 1 29 n =      29 
  within      0.0000 15 15  T =      17 
                 
Year overall   2003 4.9040 1995 2011 N =     493 
  between     0.0000 2003 2003  n =      29 
  within      4.9040 1995 2011 T =      17 
                 
Budget Share Grain overall   0.6106 0.0875 0.3759 0.8631 N =     493 
  between     0.0771 0.4561 0.8023  n =      29 
  within      0.0437 0.4594 0.7752  T =      17 
                 
Budget Share Vegetables overall   0.2687 0.0662 0.0879 0.4351 N =     493 
  between     0.0618 0.1254 0.3941  n =      29 
  within      0.0262 0.1013 0.4156 T =      17 
                 
Budget Share Edible oils overall   0.0187 0.0074 0.0063 0.0459 N =     493 
  between     0.0056 0.0109 0.0335  n =      29 
  within      0.0049 0.0034 0.0455 T =      17 
              
Budget Share Meat overall   0.0496 0.0217 0.0138 0.1179 N =     493 
  between     0.0183 0.0189 0.0818  n =      29 
  within      0.0121 0.0145 0.1001 T =      17 
              
Budget Share Eggs overall   0.0134 0.0095 0.0008 0.0449 N =     493 
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  between     0.0088 0.0028 0.0328  n =      29 
  within      0.0038 -0.0019 0.0255 T =      17 
              
Budget Share Aqu.  
Prod. 
overall   0.0139 0.0144 0.0002 0.0663 N =     493 
  between     0.0137 0.0007 0.0480  n =      29 
  within      0.0051 -0.0079 0.0352 T =      17 
              
Budget Share Liquor overall   0.0251 0.0176 0.0023 0.0928 N =     493 
  between     0.0160 0.0037 0.0634  n =      29 
  within      0.0079 -0.0004 0.0613 T =      17 
              
Total Expenditure overall   323.8914 69.8319 164.6517 528.9000 N =     493 
  between     42.6972 252.8835 405.3607  n =      29 
  within      55.7918 172.5547 505.8143 T =      17 
              
ln Tot.  Exp.  deflated overall   1.0510 0.1705 0.5452 1.4835 N =     493 
  between     0.1476 0.7083 1.3508  n =      29 
  within      0.0893 0.7892 1.3366 T =      17 
              
ln Tot.  Exp.
2
 deflated overall   1.1336 0.3597 0.2973 2.2008 N =     493 
  between     0.3076 0.5137 1.8325  n =      29 
  within      0.1944 0.5744 1.7828 T =      17 
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Appendix 2G.  Rural Variance Inflation Factor 
Variance Inflation Factor 
Variable VIF 1/VIF 
ln Tot.  Exp.  deflated 3015.84 0.000332 
ln Tot.  Exp.
2
 deflated 1123.3 0.00089 
lnP Grain 664.86 0.001504 
lnP Veg. 265.08 0.003772 
lnP Meat 103.74 0.00964 
lnP Oil 39.88 0.025076 
lnP Liquor 22.92 0.043629 
lnP Eggs 12.4 0.080647 
lnP Aqu.  Prod. 3.17 0.31535 
Mean VIF  583.46  
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Appendix 2H.  Rural Correlation Table: 
 lnP 
Grain 
lnP Oil lnP Meat lnP Eggs lnP Aqu.  
Prod. 
lnP veg. lnP 
Liquor  
 ln Tot.  
Exp 
deflated  
 ln Tot.  
Exp.
2
 
deflated      
Constant 
lnP Grain    1 - - - - - - - - - 
lnP Oil    -0.7764 1 - - - - - - - - 
lnP Meat    -0.6516 0.3299 1 - - - - - - - 
lnP Eggs    -0.1558 -0.4267 0.394 1 - - - - - - 
lnP Aqu.  
Prod.   
-0.1639 0.5809 -0.0185 -0.8641 1 - - - - - 
lnP Veg.   -0.5736 0.8771 -0.0006 -0.6563 0.7397 1 - - - - 
lnP Liquor    -0.5256 0.6393 0.1844 -0.5259 0.6947 0.7659 1 - - - 
ln Tot.  
Exp.  
deflated 
0.8074 -0.6824 -0.6582 0.0781 -0.4689 -0.5662 -0.7351 1 - - 
ln Tot.  
Exp.
2
 
deflated 
-0.6229 0.6335 0.4598 -0.296 0.6195 0.6152 0.7968 -0.9509 1 - 
Constant    -0.9301 0.5703 0.7632 0.3538 0.0414 0.3263 0.4448 -0.8641 0.6821 1 
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Appendix 3 
Food Consumption Survey 
食物消费调研 
 
Issued by:  
调研人： 
Daniel Anders Nyberg 
Emilia Palm 
Lund University, 隆德大学
Sweden 瑞典 
Personal Information 
个人信息 
When were you born(出生年份): year  _______ 
Gender (性别):  Male(男)     Female(女)  
What is your birthplace(出生地): 
_______________ province(省) ;   _________________ (市)city/county ;    zip code(邮编) 
___________________ 
Under which hukou were you born（请问你出生时的户口是）?           
Rural农村户口        Urban城镇户口 
Before you left for your studies, how many people were in your household (including you)?  
请问在你离开家读大学之前，你的家庭有几个人 （包括你在内）？ 
1 2  3 4 5 6 more than 6 （超过6人） 
How many people in your immediate family earn income?  
请问在你的家庭中共有几人有收入来源？ 
1 2  3 4 5 6 more than 6（超过6人） 
Please circle the number associated with the highest education level you have achieved so far?  
请圈选截止目前你所获得的最高学历 
0) No formal education 没有受过正式教育 
1) Primary school 小学 
2) Junior high school 初中 
3) Vocational school/high school 高中/中专/职业学校 
4) Junior college 大专 
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5) Undergraduate education at home 本科（中国大陆） 
6) Undergraduate education abroad 本科（境外） 
7) Master’s degree abroad 硕士（海外） 
8) Master’s degree at home 硕士（中国大陆） 
9) Doctoral degree at home 博士（中国大陆） 
10) Doctoral degree abroad 博士（海外） 
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For the following table, please list the number associated with the education level, occupation, and 
organization for your parents: 
请在下表中选择符合你父母的受教育程度、职业以及就业单位（请在“父亲”与“母亲”两行内填入
相应选项的数字标号） 
 Highest level of formal 
education: 
最高学历 
1. No formal 
education  
没有受过正式教育 
2. Primary school 
小学 
3. Junior high 
school 
初中 
4. Vocational 
school/high 
school 
高中/中专/职业学校 
5. Junior college 
大专 
6. Undergraduate 
education at 
home 
本科（中国大陆） 
7. Undergraduate 
education abroad 
本科（境外） 
8. Master’s degree 
abroad 
硕士（境外） 
9. Master’s degree 
at home 
硕士（中国大陆） 
10. Doctoral degree 
at home 
博士（中国大陆） 
11. Doctoral degree 
abroad 
博士（境外） 
 
Parent’s Occupation before 
retirement (or current job) 
职业（如果已经退休，请选
择退休前的职业） 
1. Technical personnel 
技术人员 
2. Sales/marketing 
personnel 
销售/营销 
3. Accounting/finance 
审计/财会 
4. Administrative officer 
行政 
5. Enterprise director 
企业高管 
6. Ordinary worker 
普通工人 
7. Retail service staff 
零售业从业人员 
8. Farmer 
农民 
9. Military personnel 
军人 
10. Unemployed 
失业 
11. Other 
其他 
Organization 
就业单位 
1. Research institution 
研究机构 
2. Party/government 
organization 
政府部门 
3. State-owned 
enterprise 
国企 
4. Collective firm 
集体所有制企业 
5. Individual business 
私营企业 
6. Rural collective 
household/enterpris
e 
农村合作社 
7. Foreign-invested 
joint venture 
外资企业 
8. Other 
其他 
 
 
Father
父亲 
   
Mother    
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母亲 
 
From 1-10, with 1 being the lowest and 10 being the highest, how would you rank your family’s social 
status?  
从1到10，1表示最低，10表示最高，你认为以下哪一个分数最好地反映了你家庭的社会地位？ 
1  2 3 4 5 6 7             8 9 10 
Compared to 10 years ago, has your family’s current social status? 
与10年前相比，你认为你家庭的社会地位？ 
 Increased 提升了 
 Decreased 降低了 
 Not changed 没有变化   
Approximately how many hours a week do you exercise? 
一周内，你大概花多少小时锻炼身体？ 
Less than 1少于1小时 1 2 3 4 5 6 7 8  more 
than 8多于8小时 
 
 
Food Information 
食物信息 
Are you a vegetarian 请问你是否是素食者? Yes是       No不是 
Approximately how much money (in Yuan) do you spend on food a week?  
请问，每周你的食物消费金额大概为多少元？ 
0-100 100-200 200-300 300-400 400-500 500-600 
600-700 700-800 800-900 over 900 超过900 
For the following food products, please mark in the box to how often you consume: 
下表中列出的食物，请在最符合你的食用频率的描述下划“X”  
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 None
从不 
Sometimes/ 
Occasionally
偶尔/有时 
1-2 times 
a week一
周一到两
次 
3-4 
times 
a week
一周
三到
四次 
5-6 
times 
a week
一周
五到
六次 
Once  
a day 
一天
一次 
Twice  
a day
一天
两次 
 
Three 
times 
a day
一天
三次 
More 
than 
three 
times 
a day
一天
超过
三次 
Rice 米饭          
Noodles    
面条 
         
Bread 面包          
Potato  
土豆 
         
Beans 豆类          
Corn 玉米          
Tofu 豆腐          
Sweet 
Potato 
红薯 
         
Eggplant    
茄子 
         
Spinach  
菠菜 
         
Broccoli  
西兰花 
         
Seaweed 
海草 
         
Carrot 
胡萝卜 
         
Chinese 
Cabbage 
白菜 
         
Rapeseed 
Leaves 
油菜叶 
         
Watercress 
豆瓣菜 
         
Peas 豌豆          
Lettuce  
莴苣 
         
Bamboo 
竹笋 
         
Lotus Root 
藕 
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Other 
Vegetables 
其他蔬菜 
         
Citrus 柑橘          
Bananas     
香蕉 
         
Pineapple 
菠萝 
         
Durian  
榴莲 
         
Dragon eye 
fruit 
(Longan) 
 龙眼 
         
Dragon fruit 
火龙果 
         
Apples   
苹果 
         
Pear 梨          
Mango 芒果          
Litchi 
荔枝 
         
Strawberrie
s 草莓  
         
Goji 枸杞          
Hasma 雪蛤          
Sugar cane 
甘蔗 
         
Kiwi 猕猴桃          
Other fruit  
其他水果 
         
Sesame 
seed 芝麻 
         
Sunflower 
seed 葵花籽 
         
Peanut 花生          
Cashews  
腰果 
         
Pine nuts 
松子 
         
Chestnuts 
栗子 
         
Other nuts 
and Seeds         
其他坚果及
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种子 
Mushrooms 
蘑菇 
         
Milk 牛奶          
Cheese  
奶酪 
         
Eggs 鸡蛋          
Chicken 鸡
肉 
         
Duck鸭肉          
Pigeon 鸽子
肉 
         
Goose 鹅肉          
Turkey 火鸡
肉 
         
Beef 牛肉          
Pork 猪肉          
Lamb 羊肉          
Bear 熊肉          
Frog 青蛙          
Turtle 龟          
Birdsnest 
soup   燕窝
汤 
         
Fish鱼          
Squid and 
octopus 鱿
鱼及章鱼 
         
Shrimp虾          
Clam 蛤蜊          
Lobster龙虾          
Jellyfish海
蜇 
         
Eel 鳗鱼          
Sea 
cucumber 
海参 
         
Shark fin 
soup 鱼翅
汤 
         
Sweets 
甜点 
         
Soda (Coca 
Cola, Fanta 
         
79 
 
and other) 
汽水(可
乐、芬达
等) 
Fast food 
(McDonalds, 
KFC, Burger 
King, Pizza 
hut and 
others) 
快餐（麦当
劳、肯德
基、汉堡
王、必胜客
等） 
         
 
Do you think that your family eats more meat now than 15 years ago?  
你是否认为与15年前相比，你的家庭食用的肉类(不包括鱼肉)增多了？  
Yes是     No否                           I do not know我不知道 
 
How much do you like these different foods, 0 meaning you do not eat it and 5 being a favorite: 
请问你对以下食物的喜爱程度，0表示是你不食用的，5表示是你的最爱 
 0 1 2 3 4 5 
Rice 米饭       
Noodles    
面条 
      
Bread 面包       
Potato  
土豆 
      
Beans 豆类       
Corn 玉米       
Tofu 豆腐       
Sweet 
Potato 
红薯 
      
Eggplant    
茄子 
      
Spinach  
菠菜 
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Broccoli  
西兰花 
      
Seaweed 
海草 
      
Carrot 
胡萝卜 
      
Chinese 
Cabbage 
白菜 
      
Rapeseed 
Leaves 
油菜叶 
      
Watercress 
豆瓣菜 
      
Peas 豌豆       
Lettuce  
莴苣 
      
Bamboo 
竹笋 
      
Lotus Root 
藕 
      
Other 
Vegetables 
其他蔬菜 
      
Citrus 柑橘       
Bananas     
香蕉 
      
Pineapple 
菠萝 
      
Durian  
榴莲 
      
Dragon eye 
fruit 
(Longan) 
 龙眼 
      
Dragon fruit 
火龙果 
      
Apples  苹
果 
      
Pear 梨       
Mango 芒果       
Litchi 
荔枝 
      
Strawberrie
s 草莓  
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Goji 枸杞       
Hasma 雪蛤       
Sugar cane 
甘蔗 
      
Kiwi 猕猴桃       
Other fruit  
其他水果 
      
Sesame 
seed 芝麻 
      
Sunflower 
seed 葵花籽 
      
Peanut 花生       
Cashews  
腰果 
      
Pine nuts 
松子 
      
Chestnuts 
栗子 
      
Other nuts 
and Seeds         
其他坚果及
种子 
      
Mushrooms 
蘑菇 
      
Milk 牛奶       
Cheese  
奶酪 
      
Eggs 鸡蛋       
Chicken 鸡
肉 
      
Duck鸭肉       
Pigeon 鸽子
肉 
      
Goose 鹅肉       
Turkey 火鸡
肉 
      
Beef 牛肉       
Pork 猪肉       
Lamb 羊肉       
Bear 熊肉       
Frog 青蛙       
Turtle 龟       
Birdsnest 
soup   燕窝
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汤 
Fish鱼       
Squid and 
octopus 鱿
鱼及章鱼 
      
Shrimp虾       
Clam 蛤蜊       
Lobster龙虾       
Jellyfish海
蜇 
      
Eel 鳗鱼       
Sea 
cucumber 
海参 
      
Shark fin 
soup 鱼翅
汤 
      
Sweets 
甜点 
      
Soda (Coca 
Cola, Fanta 
and other) 
汽水(可
乐、芬达
等) 
      
Fast food 
(McDonalds, 
KFC, Burger 
King, Pizza 
hut and 
others) 
快餐（麦当
劳、肯德
基、汉堡
王、必胜客
等） 
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Appendix 4 
Survey Results 
PERSONAL INFORMATION 
Observations Mean Standard dev. Min. Max. 
301 1989.518     4.525907        1971 2002 
 
Gender Frequency Percentage 
Male 143 52.5% 
Female 158 47.5% 
 
Province Percentage 
23.   Shanghai 13% 
12.   Henan 8,60% 
22.   Shandong 7,30% 
29.   Zhejiang 7% 
19.   Lianning 5% 
1.       Anhui 4,70% 
13.   Hubei 4,70% 
24.   Shanxi 4,30% 
25.   Sichuan 4,30% 
10.   Hebei 4% 
2.       Beijing 2,70% 
17.   Jiangxi 2,70% 
3.       Chongqing 2,30% 
4.       Fujian 2,30% 
6.       GuangDong 2,30% 
14.   Hunan 2,30% 
18.   Jilin 2% 
27.   XinJiang 2% 
30.   Asia 2% 
11.   Heilongjiang 1,70% 
15.   Inner Mongolia 1,30% 
16.   Jiangsu 1,30% 
21.   Shaanxi 1,30% 
26.   Tianjin 1,30% 
28.   Yunnan 1,30% 
7.       Guangxi 1% 
8.       Guizhou 1% 
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5.       Gansu 0,30% 
9.       Hainan 0,30% 
20.   Qinghai 0,30% 
 
Hokou Frequency Percentage 
Urban 222  73.75% 
Rural 79 26.25% 
 
Persons in household Frequency Percentage 
2 15 5% 
3 166 55% 
4 77 25.6% 
5 27 9% 
6 12 4% 
7 4 1.3% 
 
Persons Earning Income in 
Household 
Frequency Percentage 
1 20 6.64% 
2 217 72.09% 
3 47 15.61% 
4 10 3.32% 
5 5 1.66% 
6 1 0.33% 
7 1 0.33% 
 
Highest education Level 
Achieved of Respondent 
Frequency  Percentage 
Junior high school 1 0.33% 
Vocational school/high     
school 
56 18.60% 
Junior college 4 1.33% 
Undergraduate in China 168 55.81% 
Undergraduate abroad 5 1.66% 
Master’s degree abroad 5 1.66% 
Master’s degree in China 49 16.28% 
Doctoral degree in China 13 4.32% 
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Father’s Educational Level Frequency Percentage 
No formal Education 18 5.98% 
Primary School 1 0.33% 
Junior high school 16 5.32% 
Vocational school/high school 40 13.29% 
Junior college 68 22.59% 
Undergraduate in China 48 15.95% 
Undergraduate abroad 76 25.25% 
Master’s degree abroad 8 2.66% 
Master’s degree in China 1 0.33% 
Doctoral degree in China 17 5.65% 
Doctoral degree abroad 8 2.66% 
 
Mother’s Educational Level Frequency Percentage 
No formal Education 18 5.98% 
Primary School 9 2.99% 
Junior high school 27 8.97% 
Vocational school/high school 41 13.62% 
Junior college 85 28.24% 
Undergraduate in China 51 16.94% 
Undergraduate abroad 50 16.61% 
Master’s degree abroad 11 3.65% 
Master’s degree in China 0 0.00% 
Doctoral degree in China 9 2.99% 
Doctoral degree abroad 0 0.00% 
 
Father’s Occupation (before 
retirement) 
Frequency Percentage 
Unanswered 20 6.64% 
Technical Personnel 36 11.96% 
Sale/Marketing Personnel 14 4.65% 
Accounting Finance 5 1.66% 
Administrative Officer 55 18.27% 
Enterprise Director 26 8.64% 
Ordinary Worker 47 15.61% 
Retail Service Staff 9 2.99% 
Farmer 32 10.63% 
Military Personnel 5 1.66% 
Unemployed 1 0.33 
Other 51 16.94% 
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Mother’s Occupation (before 
retirement) 
Frequency Percentage 
Unanswered 20 6.64% 
Technical Personnel 29 9.63% 
Sale/Marketing Personnel 6 1.99% 
Accounting Finance 39 12.96% 
Administrative Officer 27 8.97% 
Enterprise Director 8 2.66% 
Ordinary Worker 50 16.61% 
Retail Service Staff 12 3.99% 
Farmer 43 14.29% 
Military Personnel 1 0.33% 
Unemployed 5 1.66% 
Other 61 20.27% 
 
Father’s Occupational 
Organization (before retirement) 
Frequency Percentage 
Unanswered 22 7.31% 
Research Institution 9 2.99% 
Higher Level Institution 51 16.94% 
Party/Government Org. 61 20.27% 
Stated-Owned Enterprise 13 4.32% 
Collective Firm 67 22.26% 
Individual Business 12 3.99% 
Rural Collective 
Household/Enterprise 
3 1.00% 
Foreign-Invested Firm 62 20.60% 
Other 1 0.33% 
 
Mother’s Occupational 
Organization (before retirement) 
Frequency Percentage 
Unanswered 23 7.64% 
Research Institution 7 2.33% 
Higher Level Institution 30 9.97% 
Party/Government Org. 63 20.93% 
Stated-Owned Enterprise 52 17.28% 
Collective Firm 16 5.32% 
Individual Business 4 1.33% 
Rural Collective 
Household/Enterprise 
80 26.58% 
Foreign-Invested Firm 1 0.33% 
Other 2 0.66% 
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Respondent’s Social 
Status 
Frequency Percentage 
0 1         0.33 
1 2         0.66   
2 6         1.99 
3 27         8.97 
4 42        13.95 
5 87        28.90 
6 63        20.93 
7 52        17.28 
8 17         5.65 
9 3         1.00 
10 1         0.33 
 
Change of social status 
from 10 years ago 
Frequency Percentage 
Increased 194        64.45 
Decrease 28         9.30 
No change 79        26.25 
 
Hours of Exercise 
Per Week for 
Respondent 
Frequency Percentage 
Less than 1 42        13.95 
1 49        16.28 
2 48        15.95 
3 45        14.95 
4 35        11.63 
5 24         7.97 
6 16         5.32 
7 5         1.66 
8 6         1.99 
More than 8 31        10.30 
 
Is the Respondent a 
Vegetarian? 
Frequency Percentage 
Yes 1 0.33 
No 300 99.67 
 
 
 
 
88 
 
Yuan Spent Per Week on Food Frequency Percentage 
0-100 3 1.00% 
100-200 38 12.62% 
200-300 80 26.58% 
300-400 58 19.27% 
400-500 42 13.95% 
500-600 17 5.65% 
700-800 16 5.32% 
800-900 16 5.32% 
Over 900 9 2.99% 
 
Does the Respondent’s Family Eat 
More Meat Today than 15 years 
ago? 
Frequency Percentage 
Yes 225 74.75% 
No 40 13.29% 
I do not know 36 11.96% 
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FOOD INFORMATION 
Times a week: TAW 
Once a day: OAD 
Twice a day: 2AD 
Three times a day: 3AD 
More than 3AD: +3AD 
In the diagram, first the frequency is given and then the percentage.  All numbers are shortened 
down to one decimal.  For each product, the highest percentage of respondents is bolded.   
 
Grains: 
Grains 
cons-
ump. 
(0) 
None 
(1)  
Some-
times 
(2)  
1-2 
TAW 
(3)  
3-4 
TAW 
(4)  
5-6 
TAW 
(5)  
1 AD 
 
(6)  
2 AD 
 
(7)  
3 AD 
 
(8) 
3+ AD 
 
Mean St.dev. 
Rice 1,        
0.3% 
7,  
2.3 % 
12,  
4% 
14,    
4.7% 
21,  
7% 
45,  
15% 
127,       
42% 
70       
23.3% 
4,        
1.3% 
5.5 1.5 
Noodles - 84,       
28% 
100,      
33.2% 
76,       
25.3% 
18,        
6% 
23,        
7.6% 
- - - 2.3 1.2 
Bread 5,        
1.7% 
136,       
45.2% 
80,       
26.6% 
36,       
12% 
15,         
5% 
27,        
9% 
- 1,        
0.3% 
1,        
0.3% 
2 1.4 
Potato 2,        
0.7% 
102,       
34% 
98,       
32.7% 
57,       
19% 
27        
9% 
9,        
3% 
4,       
1.3% 
- 1,        
0.3% 
2.2 1.2 
Beans 7,        
2.3% 
76,       
25.3% 
90,      
29.9% 
57,       
18.9% 
37,       
12.3% 
25,        
8.3% 
7,        
2.3% 
1,        
0.3% 
1,        
0.3% 
2.5 1.4 
Corn 10,        
3.3% 
188,       
62.5% 
63,       
20.9% 
29,        
9.6% 
4,        
1.3% 
5,        
1.7% 
2,        
0.7% 
- - 1.5 1 
Tofu 3,        
1% 
86,       
28.6% 
103,       
34.2% 
65,       
21.6% 
33,       
11% 
6,        
2% 
4,        
1.3% 
1,        
0.3% 
- 2.3 1.2 
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Grains 
preference 
0 1 2 3 4 5 Mean St.dev. 
Rice 3,         
1% 
19,        
6.3% 
49,       
16.3% 
81,       
26.9% 
75,       
24.9% 
74,       
24.6% 
3.4 1.3 
Noodles 3,         
1% 
28,        
9.3% 
56,       
18.6% 
107,       
35.6% 
68,       
22.6% 
39       
13% 
3.1 1.2 
Bread 3,         
1% 
45,       
15% 
104,       
34.6% 
88,       
29.2% 
46,       
15.3% 
15,        
5% 
2.6 1.1 
Potato 1,        
0.3% 
45,       
15% 
71,       
23.6% 
86,       
28.6% 
57,       
19% 
41       
13.6% 
2.9 1.3 
Beans 7,        
2.3% 
41,       
13.7% 
85,       
28.3% 
97,       
32.3% 
39,       
13% 
31,       
10.3% 
2.7 1.2 
Corn 5,        
1.7% 
46,       
15.3% 
91,       
30.2% 
84,       
27.9% 
46,       
15.3% 
29,        
9.6% 
2.7 1.2 
Tofu 4,        
1.3% 
32,      
10.6% 
79,       
26.3% 
89,       
29.6% 
58,       
19.3% 
39,       
13% 
2.9 1.2 
 
Vegetables: 
Vegetables 
Consumption 
(0) 
None 
(1)  
Some-
times 
(2)  
1-2 
TAW 
(3)  
3-4 
TAW 
(4)  
5-6 
TAW 
(5)  
1 AD 
(6)  
2 AD 
(7)  
3 AD 
(8) 
<3 AD 
Mean St.dev. 
Eggplant 22,        
7.3% 
139,       
46.2% 
98,       
32.6% 
32,       
10.6% 
7,        
2.3% 
3        
1% 
- - - 1.6 0.9 
Spinach 13,        
4.3% 
149,       
49.5% 
85,       
28.2% 
35,       
11.6% 
12,        
4% 
6,        
2% 
1,        
0.3% 
- - 1.7 1 
Broccoli 18,        
6% 
114,       
37.9% 
98,       
32.6% 
50,       
16.6% 
15,        
5% 
4,        
1.3% 
2        
0.7% 
- - 1.8 1.1 
Seaweed 93,       
31% 
149,       
49.7% 
35,       
11.7% 
13,        
4.3% 
7,        
2.3% 
2,        
0.7% 
1,        
0.3% 
- - 1 1 
Carrot 23,        
7.7% 
117,       
39% 
95,       
31.7% 
44,       
14.7% 
13,        
4.3% 
4,        
1.3% 
2        
0.7% 
2        
0.7% 
- 1.8 1.2 
Chinese 
Cabbage 
67,       
22.3% 
88,       
29.2% 
83,       
27.6% 
41,       
13.6% 
13,        
4.3% 
6,        
2% 
3,        
1% 
- - 2.6 1.3 
Rape Seed 
Leaves 
30,        
2% 
121,       
40.2% 
77,       
25.6% 
47,       
15.6% 
17,        
5.6% 
8,        
2.7% 
- 1,        
0.3% 
- 1.8 1.2 
Water Cress 80,       
26.6% 
149,       
49.5% 
44,       
14.6% 
20,        
6.6% 
7,        
2.3% 
1,        
0.3% 
- - - 1.1 1 
Peas 39,       
13% 
181,       
60.1% 
57,       
18.9% 
16        
5.3% 
5        
1.7% 
3        
1% 
- - - 1.3 0.9 
Lettuce 41,       
13.6% 
153,       
50.8% 
70,       
23.3% 
25,        
8.3% 
12,        
4% 
- - - - 1.4 1 
Bamboo 31,       
10.3% 
174,       
57.8% 
59,       
19.6% 
26,        
8.6% 
7,        
2.3% 
2,        
0.7% 
2,        
0.7% 
- - 1.4 1 
Lotus Root 28,        
9.3% 
154,       
51.2% 
84,       
27.9% 
28,        
9.3% 
5,        
1.7% 
2,        
0.7% 
- - - 1.4 0.9 
Other 
Vegetables 
7,        
2.3% 
104,       
34.6% 
72,       
23.9% 
59,       
19.6% 
17,        
5.7% 
16,        
5.3% 
15,        
5% 
6,        
2% 
5,        
1.7% 
2.5 1.7 
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Vegetables 
preference 
0 1 2 3 4 5 Mean St.dev. 
Eggplant 18,        
6% 
43,       
14.3% 
82,       
27.2% 
89,       
29.6% 
47,       
15.6% 
22,        
7.3% 
2.6 1.3 
Spinach 11,        
3.7% 
52,       
17.3% 
84,       
27.9% 
83,       
27.6% 
44,       
14.6% 
27,        
9% 
2.6 1.3 
Broccoli 20,        
6.6% 
45,       
15% 
71,       
23.6% 
83,       
27.6% 
49,       
16.3% 
32,       
10.6% 
2.67 1.46 
Seaweed 83,       
27.6% 
58,       
19.3% 
76,       
25.3 
50,       
16.6% 
21,        
7% 
13,        
4.3% 
1.69 1.42 
Carrot 26,        
8.6% 
82,       
27.2% 
78,       
25.9% 
64,       
21.3% 
35,       
11.6% 
16,        
5.3% 
2.16 1.32 
Chinese 
Cabbage 
9,         
3% 
38,       
12.6% 
92,       
30.6% 
91,       
30.2% 
48,       
16% 
23,        
7.6% 
2.66 1.12 
Rape Seed 
Leaves 
38,       
12.6% 
89,       
29.6% 
89,       
29.6% 
50,       
16.6% 
22,        
7.3% 
13,        
4.3% 
1.89 1.23 
Water Cress 71,       
23.6% 
108,       
35.9% 
75,       
24.9% 
30,        
10% 
10,        
3.3% 
7,        
2.3% 
1.41 1.18 
Peas 24,        
8% 
97,       
32.3% 
90,       
30% 
55,       
18.3% 
21,        
7% 
13,        
4.3% 
1.97 1.23 
Lettuce 30,        
10% 
82,       
27.2% 
90,       
29.9% 
64,       
21.3% 
25,        
8.3% 
10,        
3.3% 
2.01 1.23 
Bamboo 19,        
6.3% 
62,       
20.7% 
77,       
25.7% 
78,       
26% 
38,       
12.7% 
26,        
8.7% 
2.44 1.35 
Lotus Root 18,        
6% 
69,       
22.9% 
68,       
22.6% 
74,       
24.6% 
45,       
15% 
27,        
9% 
2.47 1.38 
Other 
Vegetables 
6,         
2% 
62,       
20.6% 
106,       
35.2% 
78,       
25.9% 
28,        
9.3% 
21,        
7% 
2.41 1.78 
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Fruit: 
Fruit 
Consumption 
(0) 
None 
(1)  
Some-
times 
(2)  
1-2 
TAW 
(3)  
3-4 
TAW 
(4)  
5-6 
TAW 
(5)  
1 AD 
(6)  
2 AD 
(7)  
3 AD 
(8) 
<3 AD 
Mean St.dev. 
Citrus 10,        
3.3% 
154,       
51.2% 
85,       
28.2% 
29,        
9.6% 
12,        
4% 
5,        
1.7% 
6        
2% 
- - 1.73 1.14 
Banana 9,       
3% 
121,       
40.2% 
85,       
28.2% 
44,       
14.6% 
21,        
7% 
15,        
5% 
5,        
1.7% 
- 1,        
0.3% 
2.06 1.34 
Pineapple 18,        
6% 
181,       
60.1% 
60,       
19.9% 
24,        
8% 
9,        
3% 
6,        
2% 
3,        
1% 
- - 1.52 1.07 
Durian 164,       
54.5% 
122,       
40.5% 
7,        
2.3% 
2,        
0.7% 
4,        
1.3% 
2        
0.7% 
- - - 0.56 0.79 
Dragon Eye 
Fruit 
83,       
27.6% 
178,       
59.1% 
25,        
8.3% 
9,        
3% 
3,        
1% 
1,        
0.3% 
2,        
0.7% 
- - 0.94 0.89 
Dragon Fruit 58,       
19.3% 
173,       
57.5% 
45,       
15% 
18,        
6% 
6 ,       
2% 
- 1,        
0.3% 
- - 1.52 0.91 
Apple 8,        
2.7% 
67,       
22.3% 
73,       
24.3% 
66,       
22% 
35,       
11.6% 
33,       
11% 
16,        
5.3% 
3,        
1% 
- 2.77 1.59 
Pear 16,        
5.3% 
129,       
42.9% 
71,       
23.6% 
45,       
15% 
21,        
7% 
11,        
3.7% 
8,        
2.7% 
- - 1.97 1.35 
Mango 43,       
14.3% 
188,       
62.5% 
33,       
11% 
23,        
7.6% 
7,        
2.3% 
2,        
0.7% 
5,        
1.7% 
- - 1.3 1.1 
Litchi 48,       
16% 
218,       
72.4% 
24,        
8% 
6,        
2% 
1,        
0.3% 
3,        
1% 
1        
0.3% 
- - 1.03 0.77 
Strawberries 15,        
5% 
191,       
63.5% 
52,       
17.3% 
24,        
8% 
15,        
5% 
1,        
0.3% 
1,        
0.3% 
1,       
0.3%  
1,        
0.3% 
1.5 1.08 
Goji 101,       
33.6% 
158,       
52.5% 
19,        
6.3% 
12,        
4% 
6,        
2% 
3,        
1% 
1,        
0.3% 
1,        
0.3% 
- 0.94 1.05 
Sugarcane 107,       
35.6% 
161,       
53.5% 
19,        
6.3% 
8,        
2.7% 
1,        
0.3% 
3,        
1% 
2,        
0.7% 
- - 0.84 0.93 
Kiwi 32,       
10.6% 
186,       
61.8% 
51,       
16.9% 
20,        
6.6% 
6,        
2% 
3,        
1% 
1,        
0.3% 
2        
0.7% 
- 1.35 1.04 
Other Fruits 24,        
8% 
157,       
52.2% 
67,       
22.3% 
25,        
8.3% 
14,        
4.7% 
6,        
2% 
5,        
1.7% 
2,        
0.7% 
1,        
0.3% 
1.68 1.32 
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Fruits 
preference 
0 1 2 3 4 5 Mean St.dev. 
Citrus 2,        
0.6% 
37,       
12.3% 
60,       
19.9% 
91,       
30.2% 
72,       
23.9% 
39,       
13% 
3.03 1.23 
Banana 3,         
1% 
20,        
6.6% 
50,       
16.6% 
104,       
34.6% 
76,       
25.3% 
48,       
15.9% 
3.24 1.17 
Pineapple 3,         
1% 
34,       
11.3% 
57,       
18.9% 
92,       
30.6% 
65,       
21.6% 
50       
16.6% 
3.1 1.27 
Durian 123,       
40.95% 
63,       
20.9% 
31,       
10.3% 
36,       
12% 
23,        
7.6% 
25,        
8.3% 
1.5 1.67 
Dragon Eye 
Fruit 
37,       
12.3% 
48,       
16% 
80,       
26.6% 
51,       
16.9% 
53,       
17.6% 
32,       
10.6% 
2.43 1.52 
Dragon Fruit 29,        
9.6% 
44,       
14.6% 
54,       
17.9% 
69,       
22.9% 
61,       
20.3% 
44,       
14.6% 
2.73 1.53 
Apple 4,        
1.3% 
20,        
6.6% 
53,       
17.6% 
73,       
24.3% 
81,       
26.9% 
70,       
23.3% 
3.39 1.27 
Pear 6,         
2% 
28,        
9.3% 
66,       
21.9% 
87,       
28.9% 
77,       
25.6% 
37,       
12.3% 
3.04 1.23 
Mango 16,        
5.3% 
36,       
12% 
44,       
14.6% 
84,       
27.9% 
68,       
22.6% 
53,       
17.6% 
3.03 1.43 
Litchi 10,        
3.3% 
44,       
14.6% 
43,       
14.3% 
63,       
20.9% 
77,       
25.5% 
64,       
21.3% 
3.15 1.46 
Strawberries 5,        
1.7% 
16,        
5.3% 
39,       
13% 
59,       
19.6% 
99,       
32.95 
83,       
27.6% 
3.59 1.26 
Goji 53,       
17.6% 
80,       
26.6% 
75,       
24.9% 
54,       
17.9% 
25,        
8.3% 
14,        
4.7% 
1.87 1.37 
Sugarcane 32,       
10.6% 
75,       
24.9% 
81,       
26.9% 
61,       
20.3% 
37,       
12.3% 
15,        
5% 
2.14 1.34 
Kiwi 7,        
2.3% 
36,       
12% 
58,       
19.3% 
89,       
29.6% 
56,       
18.6% 
55,       
18.3% 
3.05 1.34 
Other Fruits 12,        
4% 
62,       
20.6% 
94,       
31.2% 
73,       
24.3% 
32,       
10.6% 
28,        
9.3% 
2.45 1.29 
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Nuts, seeds and mushrooms: 
Nuts, Seeds, 
Mushroom 
Consumption 
(0) 
None 
(1)  
Some-
times 
(2)  
1-2 
TAW 
(3)  
3-4 
TAW 
(4)  
5-6 
TAW 
(5)  
1 AD 
(6)  
2 AD 
(7)  
3 AD 
(8) 
<3 
AD 
Mean St.dev. 
Sesame 
seeds 
61,       
20.3% 
166,       
55.2% 
47,       
15.6% 
16,        
5.3% 
7,        
2.3% 
4,        
1.3% 
- - - 1.18 0.98 
Sunflower 
seeds 
73,       
24.3% 
166,       
55.2% 
36,       
12% 
15,        
5% 
4,        
1.3% 
6,        
2% 
1,        
0.3% 
- - 1.11 1.04 
Peanuts 28,        
9.3% 
151,       
50.2% 
70,       
23.3% 
29,        
9.6% 
10,        
3.3% 
10,        
3.3% 
1,        
0.3% 
1,        
0.3% 
1,        
0.3% 
1.62 1.23 
Cashews 59,       
19.6% 
185,       
61.5% 
30,        
10% 
14,        
4.7% 
8,        
2.7% 
3,        
1% 
2,        
0.7% 
- - 1.15 1.01 
Pine nuts 80,       
26.6% 
186,       
61.8% 
23,        
7.6% 
10,        
3.3% 
1,        
0.3% 
1,        
0.3% 
- - - 0.9 0,74 
Chestnuts 49,       
16.3% 
202,       
67.1% 
29,        
9.6% 
12,        
4% 
4,        
1.3% 
3,        
1% 
2,        
0.7% 
- - 1.23 0.92 
Other Seeds 
& Nuts 
38,       
12.6% 
182,       
60.5% 
50,       
16.6% 
17,        
5.6% 
4,        
1.3% 
8,        
2.7% 
1,        
0.3% 
1,        
0.3% 
- 1.34 1.08 
Mushrooms 15,        
5% 
104,       
34.6% 
74,       
24.6% 
62,       
20.6% 
32,       
10.6% 
9,        
3% 
3,        
1% 
2,        
0.7% 
- 2.14 1.33 
 
Nuts, Seeds & 
Mushrooms 
Preference 
0 1 2 3 4 5 Mean St.dev. 
Sesame Seeds 24,        
8% 
90,       
29.9% 
69,       
22.9% 
54,       
17.9% 
35,       
11.6% 
29,        
9.6% 
2.24 1.44 
Sunflower 
Seeds 
33,       
11% 
78,       
25.9% 
67,       
22.3% 
69,       
22.9% 
32,       
10.6% 
22,        
7.3% 
2.18 1.41 
Peanuts 10,        
3.3% 
51,       
16.9% 
69,       
22.9% 
76,       
25.3% 
49,       
16.3% 
46,       
15.3% 
2.8 1.4 
Cashews 20,        
6.6% 
55,       
18.3% 
61,       
20.3% 
74,       
24.6% 
50,       
16.6% 
41,       
13.6% 
2.67 1.46 
Pine nuts 33,       
11% 
71,       
23.6% 
80,       
26.6% 
50,       
16.6% 
35,       
11.6% 
32,       
10.6% 
2.26 1.48 
Chestnuts 22,        
7.3% 
50,       
16.6% 
68,       
22.6% 
58,       
19.3% 
53,       
17.6% 
50,       
16.6% 
2.73 1.52 
Other Seeds & 
Nuts 
20,        
6.6% 
68,       
22.6% 
97,       
32.2% 
55,       
18.3% 
32,       
10.6% 
29,        
9.6% 
2.33 1.37 
Mushrooms 12,        
4% 
37,       
12.3% 
55,       
18.3% 
79,       
26.3% 
60,       
19.9% 
58,       
19.3% 
3.04 1.41 
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Dairy products and eggs: 
Dairy & Eggs 
Consumption 
(0) 
None 
(1)  
Some-
times 
(2)  
1-2 
TAW 
(3)  
3-4 
TAW 
(4)  
5-6 
TAW 
(5)  
1 AD 
(6)  
2 AD 
(7)  
3 AD 
(8) 
<3 
AD 
Mean St.dev. 
Milk 7,        
2.3% 
37,       
12.3% 
47,       
15.6% 
57,       
18.9% 
50,       
16.6% 
72,       
23.9% 
17,        
5.7% 
11,        
3.7% 
3,        
1% 
3.54 1.74 
Cheese 142,       
47.2% 
116,       
38.5% 
25,        
8.3% 
6,        
2% 
7,        
2.3% 
4,        
1.3% 
1,        
0.3% 
- - 0.79 1.05 
Eggs 6,        
2% 
36,       
12% 
49,       
16.3% 
71,       
23.6% 
46,       
15.3% 
66,       
21.9% 
20,        
6.6% 
5,        
1.7% 
2,        
0.7% 
3.43 1.64 
 
Dairy & Eggs 
Pref. 
0 1 2 3 4 5 Mean St.dev. 
Milk 7,        
2.3% 
14,        
4.7% 
31,       
10.3% 
72,       
23.9% 
84,       
27.9% 
93,       
30.9% 
3.63 1.27 
Cheese 51,       
16.9% 
67,       
22.3% 
66,       
21.9% 
44,       
14.6% 
41,       
13.6% 
32,       
10.6% 
2.18 1.58 
Eggs 2,        
0.7% 
20,        
6.6% 
54,       
17.9% 
84,       
27.9% 
74,       
24.6% 
67,       
22.3% 
3.36 1.23 
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Meat: 
Meat 
Consumption 
(0) 
None 
(1)  
Some-
times 
(2)  
1-2 
TAW 
(3)  
3-4 
TAW 
(4)  
5-6 
TAW 
(5)  
1 AD 
(6)  
2 AD 
(7)  
3 AD 
(8) 
<3 
AD 
Mean St.dev. 
Chicken 13,        
4.3% 
54,       
17.9% 
67,       
22.3% 
72,       
23.9% 
47,       
15.6% 
35,       
11.6% 
8        
2.7% 
4,        
1.3% 
1,        
0.3% 
2.83 1.57 
Duck 42,       
14% 
144,       
47.8% 
61,       
20.3% 
23,        
7.6% 
23,        
7.6% 
5,        
1.7% 
1,        
0.3% 
2,        
0.7% 
- 1.58 1.27 
Pigeon 175,       
58.1% 
110,       
36.5% 
10,        
3.3% 
2,        
0.7% 
3,        
1% 
- - - 1,        
0.3% 
0.52 0.82 
Goose 168,       
55.8% 
123,       
40.9% 
3,        
1% 
4,        
1.3% 
3,        
1% 
- - - - 0.51 0.67 
Turkey 214,       
71.1% 
69,       
22.9% 
9,        
3% 
5,        
1.7% 
3,        
1% 
- 1,        
0.3% 
- - 0.4 0.79 
Beef 14,        
4.7% 
77,       
25.6% 
75,       
24.9% 
70,       
23.3% 
33,       
11% 
22,        
7.3% 
7,        
2.3% 
2,        
0.7% 
1,        
0.3% 
2.47 1.49 
Pork 5,        
1.7% 
35,       
11.7% 
43,       
14.3% 
66,       
22% 
66,       
22% 
42,       
14% 
33,       
11% 
7,        
2.3% 
3,        
1% 
3.55 1.69 
Lamb 41,       
13.6% 
134,       
44.5% 
55,       
18.3% 
34,       
11.3% 
20,        
6.6% 
10,        
3.3% 
5,        
1.7% 
1,        
0.3% 
1,        
0.3% 
1.73 1.44 
Bear 276,       
91.7% 
21,        
7% 
1,        
0.3% 
1,        
0.3% 
1,        
0.3% 
1,        
0.3% 
- - - 0.12 0.49 
Frog 200,       
66.5% 
84,       
27.9% 
10,        
3.3% 
6,        
2% 
1,        
0.3% 
- - - - 0.42 0.69 
Hasma 207,       
68.8% 
87,       
28.9% 
3,        
1% 
3,        
1% 
1,        
0.3% 
- - - - 0.36 0.61 
Turtle 238,       
79.1% 
57,       
18.9% 
3,        
1% 
1,        
0.3% 
1,        
0.3% 
1,        
0.3% 
- - - 0.25 0.58 
Birdsnest 
Soup 
230,       
76.4% 
64,       
21.3% 
2,        
0.7% 
3,        
1% 
- 2        
0.7% 
- - - 0.29 0.64 
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Meat 
Preference 
0 1 2 3 4 5 Mean St.dev. 
Chicken 8,        
2.7% 
24,        
8% 
55,       
18.3% 
81,       
26.9% 
75,       
24.9% 
58,       
19.3% 
3.21 1.31 
Duck 32,       
10.6% 
56,       
18.6% 
65,       
21.6% 
74,       
24.6% 
45,       
15% 
29,        
9.6% 
2.43 1.46 
Pigeon 118,       
39.2% 
56,       
18.6% 
50,       
16.6% 
36,       
12% 
25,        
8.3% 
16,        
5.3% 
1.48 1.56 
Goose 109,       
36.2% 
67,       
22.3% 
56,       
18.6% 
33,       
11% 
23,        
7.6% 
13,        
4.3% 
1.45 1.47 
Turkey 136,       
45.3% 
60,       
20% 
58,       
19.3% 
22,        
7.3% 
12,        
4% 
12,        
4% 
1.67 1.39 
Beef 6,         
2% 
15,        
5% 
41,       
13.6% 
63,       
20.9% 
78,       
25.9% 
98,       
32.6% 
3.61 1.31 
Pork 4,        
1.3% 
23,        
7.6% 
46,       
15.3% 
86,       
28.6% 
77,       
25.6% 
65,       
21.6% 
3.34 1.26 
Lamb 27,        
9% 
36,       
12% 
42,       
14% 
75,       
24.9% 
61,       
20.3% 
60,       
19.9% 
2.95 1.56 
Bear 242,       
80.4% 
29,        
9.6% 
17,        
5.6% 
5,        
1.7% 
1,        
0.3% 
7,        
2.3% 
0.39 0.98 
Frog 150,       
49.8% 
48,       
16% 
35,       
11.6% 
28,        
9.3% 
22,        
7.3% 
18,        
6% 
1.26 1.59 
Hasma 145,       
48.2% 
68,       
22.6% 
50,       
16.6% 
21,        
7% 
9,         
3% 
8,        
2.7% 
1.02 1.28 
Turtle 212,       
70.4% 
38,       
12.6% 
21,        
7% 
16,        
5.3% 
8,        
2.7% 
6,         
2% 
0.63 1.19 
Birdsnest 
Soup 
159,       
52.8% 
46,       
15.3% 
36,       
12% 
28,        
9.3% 
14,        
4.7% 
18,        
6% 
1.16 1.54 
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Sea-food: 
Sea-Food 
Consumption 
(0) 
None 
(1)  
Some-
times 
(2)  
1-2 
TAW 
(3)  
3-4 
TAW 
(4)  
5-6 
TAW 
(5)  
1 AD 
(6)  
2 AD 
(7)  
3 AD 
(8) 
<3 
AD 
Mean St.dev. 
Fish 8,        
2.7% 
70,       
23.3% 
92,       
30.6% 
70,       
23.3% 
29,        
9.6% 
23,        
7.6% 
7,        
2.3% 
2,        
0.75% 
- 2.5 1.39 
Squid & 
Octopus 
67,       
22.3% 
156,       
51.8% 
49,       
16.3% 
16,        
5.3% 
8,        
2.7% 
4,        
1.3% 
1,        
0.3% 
- - 1.2 1.05 
Shrimp 26,        
8.6% 
139,       
46.2% 
83,       
27.6% 
32,       
10.6% 
14,        
4.6% 
3,        
1% 
2,        
0.7% 
2        
0.7% 
- 1.65 1.16 
Clam 147,       
48.8% 
134,       
44.5%   
13,        
4.3% 
4,        
1.3% 
2,        
0.7% 
1,        
0.3% 
- - - 0.61 0.74 
Jellyfish 139,       
46.2% 
142,       
47.2% 
13,        
4.3% 
2,        
0.7% 
3,        
1% 
1,        
0.3% 
1,        
0.3% 
- - 0.67 0.89 
Lobster 121,       
40.3% 
152,       
50.7% 
15,        
5% 
6,        
2% 
3,        
1% 
2,        
0.7% 
1,        
0.3% 
- - 0.76 0.89 
Eel 165,       
54.8% 
126,       
41.9% 
7,        
2.3% 
1,        
0.3% 
1,        
0.3% 
- - 1,        
0.3% 
- 0.51 0.71 
Sea 
Cucumber 
179,       
59.4% 
110,       
36.5% 
8,        
2.7% 
3,        
1% 
- - 1,        
0.3% 
- - 0.47 0.68 
Shark Fin 
Soup 
237,       
78.7% 
58,       
19.3% 
4,        
1.3% 
1,        
0.3% 
- - 1,        
0.3% 
- - 0.23 0.58 
 
Sea-Food 
Preference 
0 1 2 3 4 5 Mean St.dev. 
Fish 10,        
3.3% 
17,        
5.7% 
62,       
20.6% 
62,       
20.6% 
72,       
23.9% 
78,       
25.9% 
3.34 1.38 
Squid & 
Octopus 
44,       
14.6% 
44,       
14.6% 
49,       
16.3% 
79,       
26.3% 
47,       
15.6% 
38,       
12.6% 
2.51 1.58 
Shrimp 11,        
3.7% 
19,        
6.3% 
47,       
15.6% 
68,       
22.6% 
78,       
25.9% 
78,       
25.9% 
3.39 1.38 
Clam 90,       
29.9% 
62,       
20.6% 
42,       
14% 
44,       
14.6% 
38,       
12.6% 
25,        
8.3% 
1.84 1.67 
Jellyfish 78,       
25.9% 
59,       
19.6% 
57,       
18.9% 
44,       
14.6% 
32,       
10.6% 
31,       
10.3% 
1.95 1.65 
Lobster 46,       
15.3% 
38,       
12.6% 
44,       
14.6% 
53,       
17.6% 
53,       
17.6% 
67,       
22.3% 
2.76 1.75 
Eel 82,       
27.2% 
59,       
19.6% 
55,       
18.3% 
36,       
12% 
28,        
9.3% 
41,       
13.6% 
1.97 1.74 
Sea Cucumber 101,       
33.6% 
61,       
20.3% 
52,       
17.3% 
39,       
13% 
25,        
8.3% 
23,        
7.6% 
1.65 1.61 
Shark Fin 
Soup 
157,       
52.2% 
43,       
14.3% 
32,       
10.6% 
26,        
8.6% 
19,        
6.3% 
24,        
8% 
1.27 1.66 
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Sweets and Fast-food: 
Sweets & 
Fast-Food 
Consumption 
(0) 
None 
(1)  
Some-
times 
(2)  
1-2 
TAW 
(3)  
3-4 
TAW 
(4)  
5-6 
TAW 
(5)  
1 AD 
(6)  
2 AD 
(7)  
3 AD 
(8) 
<3 
AD 
Mean St.dev. 
Sweets 16,        
5.3% 
73,       
24.3% 
76,       
25.3% 
63,       
20.9% 
42,       
14% 
21,        
7% 
3,        
1% 
5,        
1.7% 
2,        
0.7% 
2.51 1.55 
Soda 35,       
11.6% 
99,       
32.9% 
58,       
19.3% 
47,       
15.6% 
34,       
11.3% 
17,        
5.6% 
7,        
2.3% 
2,        
0.7% 
2,        
0.7% 
2.16 1.63 
Fast Food 26,        
8.6% 
178,       
59.1% 
53,       
17.6% 
23,        
7.6% 
13,        
4.3% 
6,        
2% 
- - 2,        
0.7% 
1.5 1.66 
 
Sweets & 
Fast-Food 
Preference 
0 1 2 3 4 5 Mean St.dev. 
Sweets 8,        
2.7% 
23,        
7.6% 
68,       
22.6% 
55,       
18.3% 
62,       
20.6% 
85,       
28.2% 
3.31 1.42 
Soda 28,        
9.3% 
68,       
22.6% 
75,       
24.9% 
56,       
18.6% 
51,       
16.9% 
23,        
7.6% 
2.34 1.43 
Fast Food 25,        
8.3% 
83,       
27.6% 
89,       
29.6% 
45,       
15% 
33,       
11% 
26,        
8.6% 
2.19 1.39 
 
 
 
 
 
 
